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Entrance to the Plastics Division Sales Service Laboratory . . . Bartlesville, Oklahoma 


MARLEX’ Service is second to none 


Leboratory Aid in Product Development—whatever you 
make of MARLEX, the Phillips Sales Service Laboratory is staffed 
and equipped to help you produce the best possible product at the 
least possible cost. Large scale facilities for injection molding, 
extrusion, thermoforming, blow molding and other related opera- 
tions permit Phillips engineers to make full-scale studies of 
production problems. Experienced specialists can help you match 
product requirements with the properties of MARLEX resins... 
as well as advise you on the most efficient production methods. In 
short, the Phillips Sales Service Laboratory is staffed and equipped 
to render all product development services—tooling guidance, 
production planning, product testing and the like 


Technical Service—The skills of Phillips plastic engineers and 
technicians, the accumulated know-how from years of experience, 
and the most extensive collection of data on high density poly- 
ethylene and ethylene copolymers are all available to you. New 
techniques for fabricating, molding, extruding and thermoforming 
technical data on coloring and stabilizer compounding . 
resin analysis and ASTM tests—these and many more technical 
services are all part of the technical assistance program offered to 
MARLEX customers 


Field Assistance—Every Plastics Division Sales Office is staffed 
with experienced sales engineers. More than just “order takers”, 
these men can provide on-the-spot technical and marketing service 
Trained at the Sales Service Laboratory and in Phillips Chemical 
Company production plants, they know plastics from manage- 
ment to molding machines. Moreover, when special problems 
arise, MARLEX district men have “at their beck and call” the 


nation’s largest technical organization devoted exclusively to high 
density polyethylene and ethylene copolymers. Present-day 
MARLEX customers depend on these district men. Their services 
are available to you, too. 


Marketing —New applications for MARLEX plastics are con- 
stantly being brought to the industry. This is the work of our 
Commercial Development Staff as they build new business for 
you. Potential customer acceptance is checked by field tests on 
each new use. Our Marketing Research Group develops and evalu- 
ates marketing information. From time to time, all collected data 
are published as helpful marketing brochures available at your 
MARLEX sales office. The advantages of advanced planning 
through the activities of Commercial Development and Marketing 
Research can help you profit from new MARLEX applications 


Merchandising and Promotional Help — marcex advertis- 
ing and publicity—the style setters in the industry—have achieved 
world-wide recognition for the familiar MARLEX label. This 
provides an outstanding opportunity for manufacturers of ap- 
proved MARLEX items to use sales boosting MARLEX labels . 
promotional films, selling aids, and signs. MARLEX users also 
benefit from sustained advertising and publicity programs 


Dependable Supply and Delivery — Teletype communica- 
tions, an extensive warehouse network, and ample plant capacity 
assure you of prompt, on-time deliveries. Because each Plastics 
Division Office maintains its own fully stocked warehouse, a supply 
of MARLEX resins is always close by. 


SmMARLEX is a trademark for Phillips family of olefin px 


PHILLIPS CHEMICAL COMPANY 


A subsidiary of Phillips Petroleum Company « Bartlesville, Oklahoma 
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only 9720 lets vinyl makers 


If you find yourself in the “cut cost — keep quality” 


squeeze (and who isn't these days), you can expect 
real help from Plastolein 9720. This is because 9720 con- 
tributes the quality characteristics of a polymeric, yet 
is the lowest cost polymeric available today. 

9720 offers excellent permanence in terms of low 
volatility, low migration, and resistance to “wipe off,” 
heat and ultraviolet light—which make it an ideal pri- 
mary plasticizer for many formulations. And its ability 
to match the low temperature properties of many mono- 
merics vastly widens the range of its uses. 

Also—9720—which processes like most monomerics 


—is fluid enough to be handled economically in bulk. 


January, 1961 


All this explains why time-tested 9720 is the | 
selling polymeric today. Why not let this talented low- 


cost periorme! take vou out of the “cut cost keep 


quality” squeeze 


for booklet 


0 ur 
Carew Tows 


Emery 


i 
For complete details write Dept.F-12 
“Plastolein Plasticizers.” 
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feature articles: feature departments 


relationship of surface defects fo surface failures in reinforced plastics 
by W. J. DIAMOND 


Surface quality is often the criterion for acceptance or rejection of a 
reinforced plastic part. Specimens with surface imperfections were studied ; 
before and after stressing and the results correlated with ultimate part 5 What to look for in February 
failure. 


4 Letters to the Editors 


8 What's New in Processing 


economy through bulk shipment b 12 Editorial 
by DON B. SEMEYN 
Bulk materials handling is discussed as well as the containers used for 62 News of the Industry 
bulk shipping and methods of unloading. 


63 New Materials 


technical aspects of molding acrylics , 65 Names in the News 
by J. F. MOORE 
The second half of a two-part article begun in December, this section 66 
covers some of the techniques involved in molding various formulations 
of Plexiglas and Implex. Gating design is discussed in some detail. 


New Equipment 
71 Plastics Applications 


76 New Literature 
special features: 


thermoforming 5 77 
by L. J. ZUKOR 
an old process, but a new industry. 78 Abstracts 
p.t's comparative data on 1961 thermoforming machines 


an over-all look af compression and transfer molding ’ 80 
by L. J. ZUKOR 


p.t's comparative data on 1961 compression and/or transfer molding machines . 81 


p.t’s classified list of auxiliary equipment for thermoforming and compression and/or 
transfer molding 


Patent Digest 


Calendar of Coming Events 


Production & Sales 


Upinions expressed by contributors 
do not necessarily reflect 
engineering forum: those of our editors 


compression and transfer molding 
by PAUL E. FINA 
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feature stories: A DIVISION OF 
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e SPEEDS PRODUCTION 
e IMPROVES QUALITY 
e CUTS COSTS 


@ MAKES DIFFICULT 
MOLDS EASY 
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The Second Stage Injector was designed to increase the effective 
operation of any Impco Injection Molding Machine now in service. It 


is also now available as standard equipment on new Impco machines. 
Its use gives you: 


e Raw material savings e@ Increased mold area 
e Increased capacity e@ Simplified nylon molding 
@ Reduced molding pressures e@ Fewer rejects 

Ask for Bulletin P-127 for more information. 


D IMPROVED 


MACHINERY INC. 
NASHUA, NEW HAMPSHIRE 


MANUFACTURERS OF IMPCO PLASTIC MOLDING MACHINES 
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Cheers from the grandstand 
Sirs: 

Hurrah for “Markets 
| Foams” by P. B. Nortman 


Flexible 
and could 
you send me a tear sheet of it? 
Technical men do not live in a 
vacuum. This kind of an article per- 
forms a service for us too. 
Mike Hecht 
Chicago Carton Co. 
Chicago, Ill. 


for 








Sirs: 
Your article “Markets for Flexible 
| Foams,” by P. B. Nortman, is excellent. 
I believe PLAsTics TECHNOLOGY will 
|perform a tremendous service to the 
|entire plastics industry if it will make 
the publication of articles of this caliber 
|a regular feature in each month’s issue. 
The easy, non-technical approach to 
|the market situation of products is as 
important to your readers, I believe, as 
the highly technical discussions on pro- 
duction opportunities and processes. 
Again, thanks for a good job. I hope 
there will be more, and soon. 
Campbell Taylor, Jr. 
Columbus Coated Fabrics Corp. 
Columbus, O. 


| Sirs: 

With reference 
| 1960 issue, I, 
article entitled 
Foams.” 


to your December 
for one, appreciate the 
“Markets for Flexible 
Although the article is non- 
technical, it serves a real function. The 
function is to bring to the attention of 
plastics engineers the areas where new 
materials such as the urethane foams 
can be used. Too often a plastics en- 
gineer developing a new material plays 
with its various properties, not realizing 
end uses and end requirements. The 
development engineer cannot be di- 
vorced from the sales picture—and this 
article makes of the 
potential. 

One of our company’s product lines 
is a foam dispensing unit. This article 
will help us crystallize some of our 
thinking as to design characteristics for 
better meeting the application areas on 
the horizon. 

Keep up your foresighted efforts! 

John L. Hull, Vice President 
Hull-Standard Corp. 


us aware sales 





Sirs: 
Your 
Flexible 


a series 


publication of 
Foams” will initiate, I hope, 
of articles covering market 
possibilities for other materials. Articles 
of this sort can set the aware designer’s 
or processor’s mind working on exciting 
new uses of the materials with which 
he works. 

For example, an article covering the 
vinyls, similar to that which discussed 
the urethanes, might cover applications 
of film, foam, sheet, and moldings in 
different sections. Analysis by method 
of processing as well as by marketers 
could prove exceedingly interesting. 

I look forward to similar articles in 
the near future 


“Markets for 


C. C. Johnson 
New England Molds 
Boston, Mass. 


to “Markets for Flexible 
Foams” has most enthusiastic. 
Readers can look forward to similar 
articles. Meanwhile, for the latest in- 
novation in urethane foam processing, 
which may change Mr. Nortman’s pre- 
dictions most favorably, see page 53, 
Polyurethane Chairs.” —Ed.) 


(Response 
been 


“Casting 


Change of address 
Sirs: 

Thank you for your notice of our 
change of address in the News of the 
Industry in the December 
PLASTICS TECHNOLOGY. 

Due to the wording of the notice, it 
might be construed that the entire com- 
pany had moved. We have not moved 
all of our general offices from Brook- 
lyn; only the sales offices are in Man- 
hattan at 390 Fifth Ave. All other 
offices are at the plant site at 5410 
Avenue U, Brooklyn. 

Thanks again. 

C. W. Tomlinson 

J.P. Frank Chemical & Plastic Corp. 


issue ol 





We invite letters from our readers for 
publication in these columns. Such letters 
may be of comment or criticism, requests 
for information, or of general interest. 
The only requirement is that all letters 
must be filly identified as to name of 
sender, company affiliation and address. 

A letter will not be printed if publica- 
tion is not desired by the sender, and 
the identity of the writer will be with- 
held, if desired. 

—The Editor 
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What to look for 


in February | 


Viscometric measurement of _plastisol 


fusion. J. A. Greenhoe, Tech. Service, 
Monsanto Chemical Co., Plastics Divi- 
sion, Springfield, Mass 


This paper describes the Fusion Vis- 


cosity Test which measures plastisol fu- 
sion continuously while fusion is taking 
place. Consistency can be observed from 
dispersed to totally solvated state. Results 
are compared with the Hotbench Fusion 
Test, described by the author in our Octo- 
oer issue, 


Drying polyethylene sheathing com- | 


pound prior to extrusion. F. H. Kruger, 
Senior Engineer, Western Electric’s Haw- 
thorne Works, Chicago, Ill. 

Polyethylene cable sheath containing 


carbon black blistered as it was emitted | 
from the die, a condition which could be | 
corrected by drying the compound before | 


extrusion. This paper discusses moisture 


content determinations, factors affecting | 
moisture content, obtaining the desired | 


moisture content, and the principles of 
drying. 


Infrared analysis and epoxy formulation. | 


H. L. Lee, vp. & tech. director, Epoxylite 
Corp., El Monte, Calif 


An infrared spectrophotometer gives a | 


chemical profile of epoxy formulations 
which can then be interpreted in terms 


of resultant physical and chemical proper- | 


ties. Desired characteristics can then be 
“designed in.” 


Bench molding with lightweight molds. 
C. L. Carlson and E. M. Halluska, West- 
inghouse Electric Corp., East Pittsburgh, 
Pa. 


Aluminum alloys can be made sufficient- 


ly hard for use as molds in bench molding | 
through the electrolytic process known as | 


hard anodizing. Since these alloys are light- 
weight, the molds do not require press 
mounting which is both complicated and 
expensive. Production tests are explained. 
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IF PHENOLICS CAN DO IT, PLENCO CAN PROVIDE IT 
AND DOES FOR POLAROID LAND CAMERA 
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COUNT TEN... THERE’S YOUR 
FINISHED POLAROID LAND PRINT 


Sharp and clear. Exposure-perfect. A ten-second 
miracle of picture-taking and picture-making 
automaticity that begins the instant the shutter 
snaps. PLENCO’S contribution is in the picture 
roll holder used in this astonishing Polaroid 
Electric Eye Camera Model 900, as well as in 
other cameras produced by Polaroid Corporation, 
Cambridge, Mass. The holder is made with 
Plenco 466 Phenolic Molding Compound, and 
the application here is rather an exacting one in 
that very close dimensional tolerances and free- 
dom from warpage are required. We’re pleased 
that Plenco continues to measure up to industry’s 
highest engineering standards. We’re confident 
that Plenco molding compounds, ready-made or 
custom-formulated, can measure up to yours. 


PLEN CO 


PHENOLIC MOLDING COMPOUNDS 
PLASTICS ENGINEERING COMPANY 


SHEBOYGAN, WISCONSIN 


SERVING THE PLASTICS INDUSTRY IN THE MANUFACTURE OF HIGH GRADE 
PHENOLIC MOLDING COMPOUNDS, INUUSTRIAL RESINS AND COATING RESINS 





COLUMBIAN CARBON 
HAS OUTSTANDING 
BLACKS FOR YOUR 
PLASTIC REQUIREMENTS! 


No matter how exacting your requirements may be... Columbian 
: makes a black to match them precisely . . . to give you unequaled 
performance, top product quality, money saving production 
\ efficiency. That’s why Columbian means better profits . . . from 
\ start to finish. Get all the facts . . . now! 


‘& SUPERBA 


/ For excellent blackness and mass 
tone every step of the way! 


rN 999 


Provides good color and UV 
screening every step of the way! 


ia EXCELSIOR 


A good economical carbon black 
every step of the way! 


: COLUMBIAN CARBON COMPANY 


380 Madison Avenue, New York 17, N. Y. 
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Here’s news about Butyrate plastic... 


Duplex Butyrate sheet 
yields 2-color signs 
that by-pass usual 
decorating...the sheet 
itself provides the 
second color 


The versatility of Tenite Butyrate as a plastic 
material for signs gains added recognition with 
the development of duplex sheet. By taking 
advantage of the ingenious construction of this 
new sheet, the creative sign designer and sign 
builder can produce 2-color effects without use 
of lacquers or inks. 

In essence, duplex Butyrate plastic sheet 
consists of a heavy layer of one color under a 
thin layer of a second color. The sheet is pro- 
duced by extruding and laminating one layer 
of colored plastic directly upon another layer 
of a different contrasting color. For example, a 
duplex sheet for forming a representative 4- 
by 6-foot sign panel might have a heavy layer 


0.090-inch thick and a thin layer 0.010-inch thick. 

After the sheet has been formed into a sign 
panel or element, with the thin layer on the 
appearance side, the color of the heavy layer 
may be quickly exposed by sanding away the 
thin layer from the raised surfaces of the sign 
face. The choice of color combinations will be 
determined by the effects desired, the specific 
application, the use (or the non-use) of back- 
lighting, and the esthetic preference of the in- 
dividual sign designer. 

For information on availability of duplex 
Butyrate sheet, write to the Plastics Division, 
EASTMAN CHEMICAL Propucts, INc., KINGSPORT, 
TENNESSEE, or to the sales office nearest you. 


idea away trom ce 
e the second co 


TENITE 


BUTYRAT E& 


-an Eastman plastic 





What's new in processing 


Transparent epoxy castings—fiexible, high-impact, or rigid—have been made by 
Marblette Corp. Improved processing techniques based on special hardeners are said 
to account for the development. A conventionally fabricated mold is waxed and polished, 
given a sprayed parting coat, and allowed to dry for 10 minutes. The item to be 
embedded is positioned in the mold, and the low-viscosity resin-hardener mixture is 
poured. Cure is several hours at 180-210° F. 


Laboratory Plasticware Fabricators of Kansas City, Mo., have come up with a new 
use for Teflon, based on its anti-sticking properties. They have developed a dis- 
persion which is sprayed on the mold and baked at 750° F. 


Continental-Diamond Fibre Corp. has been issued a patent (2,939,178) covering a 
process for molding sintered polytetrafluoroethylene. Compact billets, free from po- 
rosity and cracks are obtained, even when using reclaim. Superior dielectric strength 
properties are claimed. 


Abstracts 

Metallization of Plastic Materials under Molecular Vacuum by M. Mihola. Pensez 
Plastiques, Sept., 1960 (Special 87), describes the process and equipment for large- 
scale metallization at a pressure of 10 *-10° mm Hg. 


Contribution to the Hobbing Technique by M. Gazet, Pensez Plastiques, same issue 
as above, describes the hobbine technique, its applications, and possibilities. Steels 
suitable for hobbing and bianking are listed together with hints and precautions. 


Lacquering Plastics by C. F. Spiess, Industrie Plastiques Modernes, Nov., 1960, 
reviews such problems as varnish composition, nature of parts treated, operating con- 
ditions, and desired effects. 


Laminated Fabric Gears by H. Sollmann, Plaste u Kautschuk, Auy. & Sept., 1960, 
explains the fundamentals of design and describes a hobbing system for involute 
teeth. Sawing, turnng, boring, drilling, milling, bonding, and bolting aie given along 
with their advantages and applications. 


Coloring PTFE by Radiation Graft Polymerization J. Dobo, A. Somogyi, and 
E. Lakner, Plaste u Kautschuk, Aug., 1960, sugzests a dij ping in vinylacetate mon- 
omer and acetate colors—followed by irrxdiation—to obtain coloring without sacri- 
ficing mechanical properties. Grafting is limited to the surface, using room tempera 
tures, and penetration of color indicates distribution of graft components in the sheet 


Patents 


2,895,173 to United Aircraft Corp., East Hartford, Conn.—Method of Cen'ri- 
fugally Forming Arch-Walled Reinforced Plastic Tubing. 


2,894,621 to Alysnite Co. of America—Process for Making Reinforced Plastic 
Panels. 


2,894,285 to Owens-Illinois Glass Co.—Gob Feeding of Organic Plastic Materials. 


2,896,262 to Kalle & Co., Wiesbaden-Biebrich, Germany—Process for Trans- 
versely Stretching Thermoplastic Sheet. 
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glossy, flat, opaque or 
transiucen( whites 
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ZOPAQUE 


can give you the special 
white finish you want 


Salesmen, sales managers and other marketing people know 
the big difference the exact shade of white can make. On the 
retail counter, gloss, flat or striking ‘‘blue’’ whites have different 
appeals .. . can make or break consumer reactions. 


So marketing, as well as production and technical men, are 
learning the values of Glidden Zopague Titanium Dioxide. 
Zopaque can be counted on to give certain optical qualities for 
high opacity, hiding strength and tinting power. 


It can pay you well to find out how Glidden Zopaque Titanium 
Dioxide can help to sell your products. Write or call: 


THE GLIDDEN COMPANY 
FINEST PIGMENTS FOR INDUSTRY 


Chemicals Division * Pigments and Color Department 
Baltimore 26, Maryland 


(This advertisement is pririted on paper stock 
containing Glidden Zopaque Titanium Dioxide.) 
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oles Key ip eek-bekere 


is the 


big 


pay-off 


Every last detail in the Stokes Model 741 has been 
planned with one thing in mind: performance. 
And this is the type of performance you get with 
the 741... 


@ more production per day assured by positive ejec- 
tion, top and bottom... parts are mechanically 
combed off ejection pins on both top and bottom dies 
. . . positive seal-off . . . feed and comb form a box 
closed front and back .. . scrape-off discharges 
parts independent of gravity. 


@ better quality control . . . low pressure close plus 
flash thickness detection. 


e simplified set up .. . feed changeovers made in 
five minutes from pre-set loading boards. . . no cups 
to shift or adjust each time. 


e fast cycles ... high output... dry cycle time is 
only 8 seconds, fast closing and pressing speeds let 
you take full advantage of fast curing compounds. 


e less maintenance . . . in thousands of presses, 
hundreds of installations. 


@ more production per square foot. . 
functional design. 


. compact, 


... plus a complete line of attachments engineered 
by the established leader of the industry. 


Why not get the complete 741 story by writing for 
Catalog #200? And be sure to ask for a Stokes pro- 
duction analysis 

on your partic- 

ular application 

requirements. 


Plastics Equipment Division 


F. J. STOKES CORPORATION + 5500 TABOR ROAD « PHILADELPHIA 20, PA. 
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ISOPHTHALIC POLYESTERS 


ester? 


used asa 


NEW 


anti-corrosion 


= material 


New qualities given to polyester 
resins by Oronite isophthalic acid 
in coating materials, are proving of 
great value in the battle against 
corrosion. New “‘isopolyesters”’ 
offer these advantages; improved 
adhesion, chemical resistance, ease 
of wetting and durability. The 
qualities of straight polyesters are 
not only retained but even en- 


hanced and reinforced with the use 
of Oronite isophthalic. 

This bulletin describes the use of 
newly-developed materials in main- 
tenance applications. These appli- 
cations will be of interest to anyone 
dealing with corrosion problems— 
whether they are actually using 
coating products or marketing 
them. 


For your copy of this new isopolyester bulletin, 


address your request to any Oronite office. 


Note: This bulletin is a revised up-to-date edition of the 


original Maintenance Bulletin issued July 1959. 


CALIFORNIA CHEMICAL COMPANY 
ORONITE DIVISION 


EXECUTIVE OFFICES « 200 Bush Street, San Francisco 20, California 
SALES OFFICES « New York, Boston, Wilmington, Chicago, Cincinnati, Cleveland, Houston, 
Tulsa, Los Angeles, San Francisco, Seattie 
FOREIGN AFFILIATE « California Chemica! international, inc., San Francisco, Geneva, Panama, Sao Paulo 
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Editorial: 


Is the honeymoon over? 


Every year about this time you and I are 
deluged with year-end reports and predic- 
tions for the future. They range all the way 
from “blue-sky” reports of break-throughs in 
sewer-pipe technology to grim forecasts of 
the destruction of our entire economic system. 

Happily, most predictions for the plastics 
industry have been much more realistic — a 
cautious optimism, with industry gains drop- 
ping from the customary 11-12% annually to 
a more modest 5%. Plastics are beginning to 
replace plastics, the same way they used to 
replace wood and metals. 

Is this bad? Not to the industry as a whole, 
but certain segments are beginning to feel 
the bite. It bears out what we said before, 
that if a plastics processor does not want to 
become a Dun & Bradstreet statistic, he must 
have the latest information on materials, 
process equipment, and market potentials. 

Without being unduly pessimistic, many 
of us are disturbed by what’s happening with 
vinyls, specifically PVC. Here’s a material, 
number two in sales, which is being over- 
produced by nearly Y2-billion pounds an- 
nually. The ideal solution is obvious — find 
new markets. 

But how are new markets found? Almost 
invariably through research, and this takes 
money! Overproduction has brought the 
price down to an official 1842¢ per pound, 
unofficially nearer 16¢. What's the next cut? 
Research and technical service. 

Who or what’s to blame? Many say that 
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the price was held around 40¢ much too 
long. Monomer price dropped (now around 
8-9¢ delivered), why not polymer? The pro- 
fit picture attracted many small operators 
with no research or other expenses who could 
sell on price alone. Other materials, notably 
polyethylene and polypropylene, profited — 
at the expense of vinyl. Those interested in 
the fast buck couldn’t care less. 

Outlook bleak? Not necessarily, but look 
for the price to become stabilized around 
21¢. This will allow for more product de- 
velopment work. With luck, we won’t have 
the metals shortage which turned Europe and 
Japan to vinyls, but there are other outlets. 
Blow molding of vinyl is a negligible market 
as of now, but it doesn’t have to be. Alloys 
of chlorinated polyethylene and vinyl could 
account for considerable sales. 

We need closer cooperation between sup- 
plier and processor, not suspicion and antag- 
onism. There have been few worthwhile pa- 
pers on vinyl of late. Calendering accounts 
for 1 3 of all vinyl consumption, but nothing 
has been said in years on such aspects as 
material lay-up, gage uniformity, and resid- 
ual shrinkage. Look for more vinyl articles 
in 1961 — but worthwhile ones! 


ers 


Editor 
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Packaging Notes 


Disposable apronsof polyethylene-coated 
perforated and embossed paper were 
tested in the galleys of a rig by an off- 
shore oil drill company to determine their 
utility. The aprons are said to protect 
against grease spatterings, and with- 
stand the normal soiling encountered 
in meal preparation. The expense of 
handling and transporting soiled cloth 
aprons back to the mainland and laun- 
dry costs are eliminated by the dis- 
posable apron. 


Storage drums of conventional poly- 
ethylene, accepted by FDA for use with 
foods, can now be obtained in 20-, 32- 
and 55-gallon sizes with or without dust 
covers. Air-tight polyethylene covers and 
steel closure rings are available for the 
55-gallon size, also. 

According to the manufacturer, drums 
are clean, white, lightweight and quiet; 
have excellent impact resistance; nest 
for storage; will handle most jobs of 
stainless steel drums, yet cost less. 
Other applications include storing sup- 
plies, emergency water, sterile linens 
and clothing, and chemicals. 


One-Galion Jug 
fabricated of con- 
ventional poly- 
ethylene has pour- 
ing spout set off- 
center to allow a 
large carrying 
handle on top. A 
tail on the handle 
permits using the 
little finger to get 
a tighter hold. 
According to the 
producer, this re- 
designed jug, which is the same price 
as a previous model made by the com- 
pany, has a stronger spout and body 
and is more stable. Closures are claimed 
to be skip-proof and leak proof. 


New end label for polyethylene bread 
wrap claimed to have exceptional adhe- 
sive qualities requires only moderate 
heat for positive closure. The coating is 
activated at approximately 150° F. which 
is 40° lower than the temperature needed 
by most other heat-activated end labels. 
(The heat from a cigarette is said to 
be sufficient.) This quick-melt coating 
eliminates melted or pinhole burned 
polyethylene. 








U.S.1. Sees Usage of Polyethylene 
Up 10 Per Cent In 1961 


Increases Anticipated in Many Market Areas 
“In 1961, polyethylene will regain much of the sales momentum that 
characterized its dvnamic growth in the late 1950’s,” forecasts Vincent D. 
McCarthy, Director of Plastic Sales of the U.S. Industrial Chemicals Co 





Sports Megaphones Injection 
Molded Of Polyethylene 


Megaphones for sports fans are being 
injection molded of a U.S.I. PETRO- 
THENE polyethylene resin by an Ohio 
firm. According to the company, PETRO- 
THENE 208 resin was chosen because of 
its uniformity, and because it provides 
good gloss and durability, flows better 
than competitive materials, and gives 
better than average results with dry 
coloring. 

Available in a variety of colors with 
contrasting hot-stamped collegiate em 
blems, the megaphones are reported to 
withstand constant squeezing and han 
dling and a wide range of weather 


conditions. 





$ 
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Free Slide Chart Offered 


A handy extrusion speed calculator for 
film, coating and laminating is available 
from a manufacturer of extrusion 
coaters. With this slide rule, the extru- 
sion capacity required for a specific web 
speed, width and coating thickness can 
be quickly determined. 





Polyethylene film will be a leading factor in 
increasing polyethylene usage by 10% in 1961 


according to Vincent D. McCarthy, U.S.1.'s Director 
of Plastics Sales 


U.S.1, manufacturer of PETROTHEN! 
resins, is the world’s second largest pro 
ducer of polyethylene. 

Mr. McCarthy predicts a rise in usage 
approaching 10°: for 1961, indicating 
that a number of fast-growing markets 
will make it possible. 

The demand for film and sheeting of 
conventional polyethylene, for example, 
is expected to increase to 465 million 
lbs. in 1961 compared with the 400 mil 
lion lbs. used last year. Spurred by wide 
use of inplant automatic polyethylens 
packaging equipment, this material has 
made steady inroads in breadwrap, pro 
duce, textile, and other fields. Automatic 
equipment in use is typified by the See 
Safe machine, with which even outsize 
products such as card tables and bolts of 
cloth can be custom-packaged efficiently 
in polyethylene 

Additional conventional polyethylene, 
perhaps as much as 75 million lbs., can 
be expected to go into coating this yea! 
Polyethylene coated milk cartons will 
lead the growth in the fast moving 
trusion coating fields. 


Blow Molding To Gain 


According to Mr McCarthy, blow 
molding, now a 50-million lbs.-per-: 
market, will climb faster in ’61 
‘ventually rank with injection molding 
(now consuming 250 million lbs. of cor 
ventional polyethylene yearly). He sees 
a shift developing from low-density to 
medium-density polyethylene in this 
field, but feels the 1961 sales upturn 
will be shared by linear polyethylene. 

Pipe and wire and cable insulation 
are among other markets for conven- 
tional polyethylene which are.each ex- 
pected to contribute an increase of about 


t 


5% in usage to the 61 sales picture 





POLYETHYLENE 
PROCESSING TIPS 


Series VI, No. 1 


HOW TO DETERMINE 
OPTIMUM BLOW-UP RATIO 


In blown film extrusion, blow-up ratio is the ratio 
of the diameter of the film “bubble” to the diam- 
eter of the extruder die. It’s much easier to mea- 
sure the width of the lay-flat tube after it has 
passed through the nip rolls than the diameter of 
the inflated bubble. And since the two are related 
by simple geometry, blow-up ratio can be cal- 
culated easily from the formula: 
Blow-up ratio = 0.637 x lay-flat width 
die diameter 


The best possible balance of film properties for 
a given polyethylene resin can be obtained with 
a 2:1 to 2.5:1 blow-up ratio. This recommenda- 
tion is based on studies at U.S.I.’s Polymer Serv- 
ice Laboratories, combined with field experience 
of U.S.L’s Technical Service Engineers. 


Effect on Specific Film Properties 
In the U.S.I. studies, six general-purpose film- 
grade polyethylene resins were extruded under 
comparable conditions at blow-up ratios of 1:1, 
1.5:1, 2:1, 2.5:1, 3:1, and 3.5:1. The properties 
of these resins varied over a rather wide range. 
Yet, as blow-up ratio was increased, the effect on 
specific properties was similar for all six resins: 


Transmittance increased 12 to 16 units (Fig. 1). 
PETROTHENE® 112, for example, had a 60% 
transmittance at 1:1 blow-up ratio and 72% 
transmittance at 3.5: 1. 


Gloss, measured at a 60° angle, increased 1.2 to 
2.5 units (Fig. 2). The average was 7.1% at 1:1 
blow-up ratio and 9.3% at 3:1. 


Haze decreased significantly (Fig. 3). Average 
decrease was 3.5 to 4.5 units. 


Impact strength improved (Fig. 4). 


FIGURE 1 FIGURE 2 
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INCREASE IN PERCENT TRANSMITTANCE UNITS 


; ; 21 31 
BLOW-UP RATIO BLOW-UP RATIO 


While these tests seem to indicate 3:1 or higher 
as an optimum blow-up ratio, this is not the case. 
Note how other essential properties are affected 
by an increase in blow-up ratio: 


Straight line tear, the tendency of film to tear in 
a straight line, is reduced significantly. 


Elmendorf tear strength decreases significantly 
above a 2:1 blow-up ratio. 


Yield strength decreases slightly. 


Break point increases in the transverse direction 
and decreases in the machine direction. 


Tendency to wrinkle may be a serious problem 
above a 2.5:1 blow-up ratio. 


How To Increase Blow-Up Ratio 


Because film lay-flat width is almost always pre- 
determined, blow-up ratio is ordinarily increased 
by using a smaller die diameter. True, this re- 
sults in a slight decrease in output; however, in- 
creasing screw speed will usually compensate 
for most of this decrease. 


What Biow-Up Ratio Should You Use? 
Extruders now producing blown film at a blow-up 
ratio below 2:1 should consider increasing it if 
they desire improved optical properties and high- 
er impact strength. Also, companies entering 
the field should consider blow-up ratio before 
deciding which size dies to buy. 

Of course, other factors may be involved. If 
you have questions on specific problems, we sug- 
gest you seek advice from U.S.I. Technical 
Service Engineers. 


FIGURE 3 
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DECREASE IN PERCENT HAZE UNITS 
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INCREASE IN G/MIL DARTDROP UNITS 
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BLOW-UP RATIO 
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USTRIAL CHEMICALS CO. 
Division of National Distillers ond Chemical Corp. 


99 Park Ave., New York 16, N. Y. 
Branches in principal cities 
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Stabilization of Electrical Compounds? 


The answer to superior electrical insulation—at low volume cost—is the new 
Argus stabilizer, Mark AMP. It has lower specific gravity than lead stabilizers. 
Thus, by volume, it costs less. 

Mark AMP gives excellent resistivity and retains physical properties 
upon high temperature heat aging. It assures excellent retention of capaci- 
tance, resistivity, and % power factor upon extended aging in water at 70°C. 
In addition, it can be used in a wide range of insulations. 

Whether you’re looking for better ways to stabilize electrical compounds, 
clear rigids, any vinyls—or ways to invest vinyls with non-toxic, low tempera- 
ture or other specific properties—you’ll find it pays to check with Argus. 

If one of our line Mark stabilizers or Drapex plasticizers doesn’t solve 
your problems, our research chemists will. Call us! 


Argus Has the Answer 


Technical bulletins and samples on request 


ARGUS CHEMICAL Corporation 633 Court Street, Brooklyn 31, N.Y. Branch: Frederick Building, Cleveland 15, Ohio 


Rep's.: H. M. Royal, Inc., 11911 Woodruff Ave., Downey, Cal.; Philipp Bros. Chemicals, Inc., 10 High St., Boston; H. L. Blachford, Ltd., 977 Aqueduct St., Montreal 
European Affiliates: SA Argus Chemical NV; 33, Rue d’Anderlecht, Drogenbos, Belgium —Lankro Chemicals, Ltd.; Salters Lane, Eccles, Manchester, England. 





Controlled 
Tension From Start To Finish 
In Winding Roll-Fed Material 


Standard 
HOBBS 


CHP Winder 


Never Before Anything 
So Efficient - Simple - Versatile 


This is your chance to obtain a higher quality of wound 
material than ever before—and to save substantially on 
operating and maintenance costs at the same time. 
You've never seen anything like the Hobbs “CHP” 
Winder. It’s in a class by itself. No other winding device can 
match it for simplicity, efficiency and flexibility. 
OPERATES ON A.C. Here is a squirrel cage three-phase A.C. 
motor, flange mounted to a gear reducer. It can be connected 
directly to your rewind shaft. It is entirely independent of ° 
the main machine drive. You plug it into your present three- meets every requirement 
phase power outlet — no transformers or converters to bother ‘ 
with. Then you set a knob to the desired tension and i 
ro rn , in extruder cylinders 
AUTOMATICALLY SENSES TORQUE. From the start to the very 
finish of your rewind operation, the “CHP” accurately main- because Xaloy bimetallic 
tains the desired tension — protects even the most delicate 1 mer : a ble j il 
materials from stretching, breaking or contracting. Auto- cylinders are available in a 
matically the “CHP” senses the increase in torque as the sizes. engineered to meet the 
roll diameter builds up and it slows down the speed of the é ‘ndi vid ~ hameutn at 
shaft in direct proportion. Controlled tension can be main- \» Individual requirements 0 
tained in a roll build-up of as high as 10 to 1. plastics and rubber processors. 
ECONOMICAL, FLEXIBLE. The efficiency of the “CHP” is many ; 
times greater than that of other types of winders. Mainten- ... because the mirror-smooth 
ance is as slight as with any normal A.C. motor — there are . RS : ° alov liners allows 
no brushes or tubes. The “CHP” is compact, saves you floor ; surface of Xaloy line rsallows 
space. It is clean, there are no belts to slip and stir up dirt. maximum production, hour aft- 
It is flexible —connect it directly to the rewind shaft, or er hour, in continuous service. 
remotely by chain and sprockets. And it needs no super- : 
vision, saves you labor costs. ... because Xaloy cylinders 
MULTIPLE APPLICATIONS. The “CHP” Winder has already Wink , aden eentt 
proved its adaptability and efficiency in multiple applica- ave proven to be the mos 
Gone: =Sne Sens, euwinding and inspection of paper, : advanced liners for extrusion 
plastics, rubber and woven and non-woven textiles in a wide site anit i nat OF uaowe 
range of widths and weights. machines over the past 25 years. 
Find out for yourself just why the Hobbs “CHP” 
Winder can make such a big difference — how it can give WRITE FOR NEW XALOY DATA GUIDE 
you increased production through positive quality control. 
Mail coupon below for free information. No obligation. 





|) EXT MANUFACTURING CO. INDUSTRIAL 
= 78A Salisbury St., Worcester 5, Mass. RESEARCH 
eet complete information on the new Hobbs eo W inder. | LABO RATO RI ES 


Company OTartilsmelmalliliii mel meres» 
Street 961 East Slauson Ave 
City Los Angeles 11, Calif 
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pi-cuP’... The Chemical Way 
to Cross-Link Polyethylene 


DT troit) opm nl-1ae10](-1-me | (ol aah’, ol -1ae).4(e1-Wm-St- 1010 | cele) mid-1-Me-lel(or-] Ime Tallon) 
are highly effective in chemical cross-linking. It provides a simple, 
(Tote) ate) sal ior-] Mar-]ale Mm 0] e-(endlor-] Maal-t-lal-me)meigel-s-m lal diarom (eli ire (tart) 6] 
polyethylene. 

Cross-linked polyethylene is a thermoset material resistant to 
softening and deformation at high temperatures. It shows no 
evidence of environmental stress cracking and it is resistant to many 
solvents at hizh temperatures. 

AM alt-mel-\'4-110) e}aal-1e) ae) el-1e-Mal-n0 mast-16.¢-16-We le) am e]gelel0 lei t-mdal-) @ia-le 1] 1a-) 
superior toughness, flexibility, impact strength, and chemical 
resistance. 


For more information on Di-cup, write 


Oe aves icals Division 
Naval Stores Department 


HERCULES POWDER COMPANY 


900 Market Street, Wilmington 99, Delaware 





2 WAY 
VINGS 


WITH D-M-E 
STANDARD 
MOLD BASES 


ADDED QUALITY 


Exclusive design features provide extra-cost 
construction at standard prices! You get 
first-quality carbon or alloy steel, all sur- 
faces ground flat and square, plus these 
features offered only by D-M-E: Patented 
tubular dowel construction; one-piece ejec- 
tor housing; stop pins welded to ejector bar; 
sizes to 2334” x 3514"; and the assurance 
that every D-M-E product is inspected 
by the most modern methods and equipment. 


4 GREATER ECONOMY 


Interchangeability lets you replace any component without 
special fitting or re-working! What’s more, you can select from 
the widest range of Standard Mold Bases available anywhere— 
over 7,000 cataloged combinations. 


FASTER SERVICE } 


Delivery from local stock means 
you get Standard Mold Bases, 
components and moldmakers’ 
supplies when you need them 
—direct from D-M-E’s fully- 
stocked local branches! 


ie Vou DETROIT MOLD ENGINEERING COMPANY 
GETTING 


THE NEWS? 6686 E. McNichols Road—Detrolt 12, Michigan—TWinbrook 1-1300 
Contact your nearest branch for fast deliveries! 


CHICAGO - HILLSIDE, NJ. - LOS ANGELES 
D-M-E Corp., CLEVELAND, DAYTON; D-M-E of Canada, inc, TORONTO 


D-M-E’s monthly 
publication is full 
of cost-saving ideas for designers, 
moldmakers and molders. Write 
on your letterhead—we’ll place One-call service on Standard Components for Plastic Molding and Die-Casting 
your name on the “NEWS” Injection and Compression Mold Bases « Injection Unit Molds « Cavity Retainer Sets « Mold Plates « Ejector and 
mailing list. No cost, no obligation. Core Pins « Ejector Housings « Leader Pins and Bushings « Sprue Bushings « Moldmakers’ Tools and Supplies 
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(VIERLON 


POLYCARBONATE 





New Quality Standard of the 


credentials: 
Property ASTM No. Value* Further application data and property tables 


lament ctvenaih D.256 (14" x 1%") 2 to 3 fll (based on more than five years of research and 
yact strength, -200 » xX” zZto. -Ib/ in. ‘ 
Izod (notched) ("x 4%") 12 to 16 ft-lb/in development work here and abroad) are avail- 
Elongation, at yield D-638 5.6% able. Write to the Mobay Products Company, 
Elonsstion, ultimate 1)-638 60-100% Dept. 610, Pittsburgh 5, Pennsylvania. 
Deformation under load D-621 0.14% 
Flexural strength D-790 11,000-13,000 psi A product of 
Dissipation factor D-150 

60 cycles 0.0007 

10® cycles 0.0100 
Heat distortion D-648 

264 psi 280° F 

66 psi 290° F 
Flammability D-635 Self-extinguishing 

(in./min.) 


Clarity Transparent 
Water absorption D-570 0.15% 


24 hr. immersion M O BAY 
*These values have been obtained under standard ASTM and laboratory test condi 


tions. As averages, they do not necessarily represent minimum material specifications 


Photo reproduced with permission of copyright owner, 
The Champion Paper and Fibre Company. 





Your Heating Cylinder 


PROBLEMS 
Are Our Business! 


No matter what your 
make of injection press! 


REED 10D12..$1995 


Yes, it’s true! We don’t even have a product 
unless you have an injection molding problem! 
IMS Replacement Cylinders are quickly made to 
special order...often much faster than older 
model replacements can be obtained from the 
original pressmaker. 


Unless you replace with an IMS Long Life 
Heater, you may just be buying your old troubles 
all over again! When you specify an IMS Replace- 
ment Cylinder, you cut your heats...reduce your 
repair costs and often pick up enough extra 
cycle time to pay for the IMS Chamber in just a 
few months operation. 


What’s more, we find your cylinder troubles 
tend to come in rashes, so we often build extra 
cylinders for stock. Whenever you have a press 
down because of heating cylinder trouble, phone 


for the IMS Stock Heater List...your next heater 
may be in our shipping room right now! 


REPLACEMENT 
REED 1008 $1495 HEATING CYLINDERS 


When you have heater trouble, 


Cinder tte rhe above ow bood MELA LU 
cylinders like the above on hand “y INC. 


eee ee 17601 SOUTH MILES ROAD © CLEVELAND 28, OHIO © LUdlow 1-3200 
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...nontoxic protection... 





...and so can you in... ...your packaging product. 


plasticize with 


Be sure the plasticizer you use in fatty and non-fatty food products. 
food-wrap products is safe beyond PET ZK R Look to Pfizer first for safe, eco- 
all doubt. Specify Pfizer @ nomical plasticizers. Why 
CITROFLEX A-4 (Acetyl CITROFLEX not investigate Pfizer’s 
Tributy]Citrate),theprod- complete line of nontoxic 
uct of choice for use in plastic coatings, A: A plasticizers? Write for Technical Bulle- 
packaging films and plastisols. It is non- ~~ tin #31, “‘Citroflex Plasti- 

toxic, odorless, economical. It cizers.” Chas. 
has been accepted by the Food ( accepted by the Pfizer & Co., 
and Drug Administration for use in 


Inc., Chemical Div.. CHEMICAL 
the manufacture of packaging for both I} DA.) Brooklyn 6, N.Y. DIVISION 
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Joe Foster, President, discusses bulk handling’s 
value to Foster Grant customers. 


‘“‘EHlere’s why a 
leading: molder 
now buys 
Fosta’ Tuf-Flex 
in bulk,’’ says 
Joe Foster 


The reason—impressive over-all cost savings. anaires Beas on take dat es ee td 
Sperzel Company, a major manufacturer of plastic RS ee ee 
containers and plumbing fixtures, saves 114 cents 
per pound by bulk purchases of our polystyrene. 
Fosta®Tuf-Flex is delivered in sealed “Dri-Flo” 
cars instead of in the customary 50-pound bags. 


Also, Sperzel’s bulk-handling system — engineered 
by Foster Grant and patterned after the one we 
developed for our own operations—saves them 
another two to three cents per pound in handling 
costs. The Fosta®Tuf-Flex is blown by special cy- 
clones from the cars into six 150,000-pound-capac- 
ity outdoor storage silos—which free some 40,000 
square feet of in-plant space. From there, it’s 
pumped into the molding and extruding machines. 


The system is expected to pay for itself in less than 
18 months. Other advantages: friction in the pipes 
keeps the resin dry; increased capacity has opened 
new markets for the Sperzel Company. = 


. ABOVE: Saves on handling costs. Resin goes from 
If you use at least 200,000 pounds of resin a month, cars to silos to molding machines — automatically. 


you should be considering bulk handling now. And BELOW: Saves plant space. Outdoor storage silos 
when you start evaluating bulk handling, take cathe cacnecthamnantacanda 

advantage of our experience. We'll be glad to coun- : 

sel with you, and even demonstrate how you can 

profit from a temporary set-up while your per- 

manent system is being installed. 


Call us today, at KEystone 4-6511. Or write Foster 
Grant Company, Inc., Leominster, Mass. 


Your Partner in 


Plastics Progress FOSTER GRANT 


Plants in Leominster, Mass., Manchester, N. H., Baton Rouge, La 
Branch Offices and Warehouses in Principal Cities 
Also distributed by H. Muehlstein & Co., Inc., New York, N. Y 





Polypropylene... 


Lightest commercial plastic known! Gives a 

up to 50% more product per pound. Molds, 

extrudes readily. End results show fine detail, | 
high finish, hard surface, excellent rigidity. 

Fast delivery to any point from our con- 4 4 
veniently situated warehouses. 


>A. Schulman Inc: 


Exclusive U.S. Sales Agent for Polypropylene 


Mee ee g 


Call the Office 


Near You! AKRON, OHIO EAST ST. LOUIS, ILL. BOSTON 16, MASS. 
790 E. Tallmadge Ave 14th and Converse Sts 738 Statler Building 
HEmlock 4-4124 BRidge 1-5326 Liberty 2-2717 
NEW YORK 22, N. Y. LOS ANGELES 5, CALIF. CHICAGO 45, ILLINOIS ORANGE, TEXAS 


460 Park Avenue Texaco Building 2947-51 West Touhy Avenue P.O. Box 1209 
MUrroy Hill 8-4774 3350 Wilshire Boulevard Rogers Park 1-5615 TUxedo 3-4338 
DUnkirk 5-3018 
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For records... 


Oh te oa 
$e Kiki 
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Let LECTRO* 78 stabilizer help you maintain 
maximum physical properties with vinyl resins 


LECTRO® 78 is a basic lead stabilizer 
developed for use with all types of 
vinyl chloride polymers. 

Manufacturers of both filled and 
unfilled vinyl phonograph records find 
Lectro 78 an outstanding stabilizer. 

its high heat stability maintains 
the maximum physical properties at- 
tainable with vinyl resins. As a result, 
their records have superior wear prop- 
erties . . . highest fidelity . . . lowest 
noise level. And because of the com- 
patibility and good stabilizing action of 
Lectro 78, there’s no annoying problem 
of surface streaking. 

Besides phonograph records, there 
are many other applications where 
Lectro 78 can simplify production, im- 
prove performance. This stabilizer is 
exceptionally well suited for high tem- 
perature insulation, rigids and other 
compounds. Its easy dispersion and 
non-gassing characteristics combine to 
make this stabilizer an excellent choice 
to help you meet a variety of severe 
processing and service conditions. 


January, 1961 


For example... in tests made 
according to Underwriters’ Laboratory 
procedures on T, TW, 90°C and 105°C 
coated wire, Lectro 78 displays high 
volume resistivity over a range of tem- 
peratures. What’s more, it shows out- 
standing moisture resistance. 

And that’s not all. Lectro 78 sta- 
bilizer is an efficient basic lead vul- 


canizing agent for chlorosulfonated 
polyethylene ...has good compatibility 
with most plasticizers commonly used 
in electrical insulation ... requires less 
lubricant than most other electrical 
stabilizers. Use the convenient coupon 
below to get valuable additional imfor- 
mation on Lectro 78 stabilizer. A data 
sheet can be yours by return mail. 


LECTRO® 78 4 Chemical Development of 


IN ational Be cad  —_—— bi 


National Lead Company : General Offices, 111 Broadway, New York 6,N.Y 
In Canada: 1401 McGill College Avenue, Montreal 


Gentlemen: Please send your new Data Sheet for LECTRO® 78, basic lead 
stabilizer for use with all types of vinyl chloride polymers 


Name 
Company 
Address 


City & Zone 


Title 











AROCLORS are COMPATIBLE with virtually all plastics resins « polyvinylidene chloride « cellulose 
acetate propionate « polyvinyl acetate e chlorinated rubber e ethyl cellulose « benzyl cellulose « poly- 


styrene ¢ nitrile rubber e phenolics « polyamides e epoxies « acrylics « urethanes « polyesters « 


polyethylene « nitrocellulose * polyisobutylene « styrene-butadiene ¢ polyvinyl butyral « polyvinyl 


chloride « cellulose acetate butyrate 


PLASTICS TECHNOLOGY 








~ HOW T0 “BUILD IN” HIGH RESISTANCE TO 
FIRE AND CHEMICALS WITH LOW-COST AROCLOR® 
PLASTICIZERS AND RESIN EXTENDERS 





AROCLOR chlorinated polyphenyls—liquid or solid 
—offer remarkable inertness. They don’t burn, evap- 
orate, hydrolyze, or oxidize. They defy strong acids 
and alkalies. They blend readily with nearly all resins, 
solvents, plasticizers, and other plastics-compounding 





ingredients. You can choose from 13 standard 
AROCLORS—to impart outstanding flame retard- 
ance, chemical resistance, and other desired proper- 
ties to your plastics compounds and protective coat- 
ings... at low cost. 





NONBURNING EPOXIES 


Aroclors are fully compatible with epoxy resins. 
Combined with a small amount of antimony oxide, 
they produce nonburning compositions. Aroclor 5460 
yields epoxies with optimum compressive strength. 
Aroclor 1221 greatly improves flexibility. 


PHTHALIC 
AMINE-CURED ANHY DRIDE- 
EPOXIES CURED EPOXIES 
formulation control modified control modified 
liquid epoxy resin 100 100 100 100 
diethylenetriamine 13 13 ies ney 
phthalic anhydride a a 75 75 
antimony oxide are 5 oe 5 
DMP 30 (Rohm & 

Haas) oe re 0.1 0.1 
AROCLOR 1260 ee 15 leh ea 
AROCLOR 5460 vid esis dis 15 
properties 
compressive 

strength, psi 
flexural strength, 

psi 20,100 22,100 16,900 19,000 
heat distortion,°C. 117.5 92 143 135 
FLAMMABILITY— 

NON- NON- 


inches per minute 
(ASTM D635-56T) 0.82 BURNING 0.6 BURNING 


EXTENDERS FOR PVC 


Aroclors are especially effective as secondary plas- 
ticizers or extenders for polyvinyl! chloride. Aroclor 
1262, used 1:3 with dioctyl phthalate, sharply re- 
duces migration to nitrocellulose lacquers. All 
Aroclor compounds can be used to improve the 
chemical resistance of vinyl chloride-viny! acetate 
coating formulations. 


43,000 38,150 23,400 40,700 


TYPICAL CHEMICAL RESISTANCE* 
vinyl chloride/vinyl acetate copolymer; plasticizer concentration: 25% 
TIME ELAPSED BEFORE FIRST SIGN OF FAILURE 


Corrosive Agent Wdiocty! phthalate BB AROCLOR 1254 


10% HYDROCHLORIC ACID (hours) —_ a 
SS ARI 

10% ACETIC ACID (hours) 

LINSEED OIL FATTY ACIDS (days) 


10% SODIUM HYDROXIDE (days) 


5% SODIUM HYPOCHLORITE (days) 





a4 
Mmm) 45 


*Ptotted from independent evaluation data by the Northwestern Paint 
and Varnish Production Club (The Official Digest, Nov. 1955). 
Conclusion: “The Aroclor 1254 had the best all-around chemical 
resistance." 
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SELF-EXTINGUISHING POLYETHYLENE 
Aroclor 5460 gives self-extinguishing, low-density 
polyethylene with minimum effect on tensile strength 
or “memory.” Aroclor 5460 substantially improves 


heat stability, too, compared with other common 
flame retardants. 


LOW-DENSITY POLYETHYLENE 
formulation control modified 
polyethylene 100 70 
antimony oxide : 10 
AROCLOR 5460 froth 20 
properties 
melt index 1.96 6.2 
% elongation 655 650 
tensile strength, psi 2130 1710 
yield strength, psi 1395 1300 
FLAMMABILITY— SELF- 
inches per minute 7.1 EXTINGUISHING 


NEW BOOKLET gives the facts about “Aroclor 
Plasticizers’’...compounding procedures, 
performance data, property tables, specific 
formulas. It tells how versatile AROCLORS 
could be your answer for better compounds at 
lower cost. Mail the coupon today 


Monsanto 


Monsanto, maker of more plasticizers than any other company, 
provides these benefits to customers: 


precisely mixed able 
right é shipment technical 
plasticizer savings help in 
systems 


depth 


MONSANTO CHEMICAL COMPANY 
Organic Chemicals Division 
Department2822 A, St. Louis 66, Missouri 
Please send me: 

( ) PL-306, “AROCLOR PLASTICIZERS” 


( ) CS-14, “AROCLOR PLASTICIZERS IN EPOXY RESINS” 


I'm interested in Aroclors for “a iesee resins. 





Experience—Worldwide— 
Proves the Management 
Wisdom of Investment 

in Welding Engineers 

Dual Worm Compounder- 
Devolatilizer-Extruders 





Get the facts: Welding Enijnee 

equipment is doing the best jo 

in the industry on the removal | \>— 
of large percentages of volatiles » af 
from thermoplastics and rubber. ( 


Get the facts: Welding Engineers installed 
dual worm equipment is capable of Producing | 
more than 600 tons of high density 
polyethylene each day without costly 
downtime. Our laboratory predictions were 
100% right... as is true of many 

more recent materials. 


Get the facts: Welding Engineers has 
the kind of pioneering experience 
that knows how to solve the most 
challenging new-materials problems. 
And, we know how to protect 

your new product plans with 
absolute and permanent classified 
treatment. (This is the reason you 
have noticed that our advertising 

is tailored to generalities 

instead of specifics.) 


DUAL WORM COMPOUNDER-DEVOLATILIZER-EXTRUDERS ~UCLU 
meae hae)’ i ikmd-i> te ge me dell] my -balell| mY 


MANUFACTURING REQUIREMENTS + GET THE FACTS! 


WELDING ENGNEERS, INC: Main Offices and Plant, Norristown, Pennsylvania * European Sales Representatives, Welding Engineers 
Ltd., Geneva, Switzerland + Far East Sales Representatives, Marubeni lida Co., Ltd., Tokyo, Japan 


PLASTICS TECHNOLOGY 








PLASTICS 


THE MAGAZINE OF APPLIED ENGINEERING 


TECHNOLOGY 


Relationship of surface defects 


to surface failures in reinforced plastics 


Results of a microscopic study of specimens before and after stressing 


W. J. DIAMOND* 


Fiberglass-reinforced polyester moldings offer many 
excellent qualities in both industrial and commercial 
products. Growth of the industry, however, has been 
retarded by such factors as production difficulties, high 
reject rates, high cost, low production rates, and poor 
field performance. On analysis, many of these deficien- 
cies can be attributed to a common culprit—inadequate 
surface. 

A great majority of rejects are caused by air bubbles 
on, or just under the surface; cracked or crazed sur- 
faces; fiber prominence at the surface; inadequate wet- 
ting of surface fibers; foreign material in surfaces; resin 
rich surface areas; and pre-gelation discontinuities. 
Repair of defective surfaces and/or finishing the part 
with organic coatings add to already high costs. Ap- 
pearance degradation (crazing, abrasion damage, and 
excessive soiling) is often the reason for field complaints. 

Elimination of surface problems in reinforced plastics 
would result in substantial cost reduction, product im- 
provement, and increased applicability to many product 
lines. Yet, a literature survey reveals that either very 
little work had been done on the problem, or no 
significant results had been obtained. It was replete, 
however, with information that indirectly applied to 
the problem. 

Our program for improving the surface of fiberglass- 
reinforced polyesters evolved from the following basic 
premises: 

1.—Research was required before development could 
commence. We define research as the collection of 
many facts about a material and/or process, and the 
subsequent integration of these facts into a consistent 
explanation of the probable origin and implication of 
the phenomena. Development is the utilization of re- 
search finding to obtain a better or less expensive 
product. 


* Brunswick Corp., Muskegon, Michigan 
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2.—Microscopic examination of molded surfaces be- 
fore and after stressing would reveal fundamental 
rather than superficial causes of poor quality surfaces. 

3.—Laboratory and product testing techniques would 
have to be developed and correlated with fundamental 
surface phenomona. It was hoped that modification of 
available techniques would be adequate. 

4.—A concerted effort was required. Brunswick’s re- 
search, development, and engineering departments 
would work closely with the comparable groups from 
resin, glass, and filler suppliers. 

5.—Extensive use would be made of the literature 
and the experience of technical personnel on the pro- 
ject. However, such information would be suspect until 
experimentally verified under controlled conditions. 

This paper describes the surface phenomena observed 
in our microscopic studies, and the relationship be- 
tween these and surface failures—primarily, soiling and 
crazing. The work of Smith and Lowry (2)* guided 
our initial effort. They proved conclusively that bubbles 
in cured resin were due to air entrapment. Figures 1-5 
show the various surface manifestations of this trapped 
air which were observed in our experiments. All photo 
micrographs are magnified 250X. 

Figure 1 shows several fibers close to the surface, 
completely surrounded by an air pocket. These pockets 
have been observed with widths as much as ten times 
that of the glass filaments and as much as one inch 
long. In the case of single fibers, frequent constrictions 
in the diameter of the air pockets are the only contact 
between fiber and resin. The thickness of resin over 
the air pocket has been estimated as less than one fiber 
diameter and is sometimes cracked even before 
stressing. 

Figures 2 and 3 show a very prevalent surface defect 
—minute air bubbles which have been placed in a 


* Numbers in parentheses refer to Bibliography at end of article 








Fig. |. Fibers incased in air pocket. 


Fig. 2. String of air bubbles over fiber. 


Fig. 3. String of air foam over fibers. 


Fig. 4. Air worms. 


Fig. 5. Air worm network. 


Fig. 6. Broken fibers exposed in longitudinal, wide crack. 
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longitudinal arrangement presumably through interac- 
tions with fibers close to the surface. In Figure 2, each 
bubble is a distinct separate entity, approximately 
spherical in shape. In Figure 3, the bubbles are more 
prevalent and appear as a foam-like mass above the 
fiber, which is well below the surface. 

Figure 4 shows a number of elongated air bubbles 
sometimes found in localized areas of complex parts. 
In every case observed, these air worms have been 
slightly below the resin surface and are not associated 
with fibers. Two theories have been advanced for their 
origin: 

1.—A large air bubble is present within the part and 
rises toward the mold surface. If the top layer of resin 
has gelled, this hot air bubble expands along the path 
of least resistance through the gelling resin thus forming 
the air worm. 

2.—A number of smail air bubbles, expanding as the 
temperature increases, join to become a larger which 
would be spherical except that sections of the resin gel 
resist expansion in certain directions. 

Under certain circumstances, these air worms cover 
entire areas of the surface in a pattern which resembles 
the grain structure of metals (See Fig. 5.). All gradations 
between single air worms and the complete pattern 
have been observed. Other defects found in the “as- 
molded” surface of fiberglass-reinforced polyesters are 
associated with resin-glass bond failures as shown in 
Figures 6-11. McGarry and associates (3), (4), (5), 
(6), (7), (8), and (9) have associated resin-glass bond 
failures with structural strength and Newman et al 
(10) have reported some of the effects of bond failure 
on surface erosion. Our microscopic study showed that 
the bonds are either non-existent or very weak in the 
original molded parts and that service stresses, for the 
most part, propagate existing weaknesses. 

The above-described characteristics affect service 
life of the fiberglass-reinforced polyester surface in an 
easily predictable fashion. To verify these predictions, 
separate samples were subjected to two radically dif- 
ferent types of stress: a long-term stress-creep bending 
load according to the procedure of Gauza and Bartoe 
(11), and a single reverse impact blow with a modified 
Izod-type tester in which the sharp hammer is replaced 
with a rod. 

After stressing, the samples were stained with ink 
to facilitate examination. In every case, surface failures 
originated at the site of previous surface imperfections 
or resulted from resin-glass bond failures. Some of the 
observed failures were: fracture of the thin resin coat- 
ing over air pockets (See Fig. 11), cracks joining air 
bubbles over fiber, cracks over air worms, cracks ex- 
tending longitudinally along fibers from exposed sections 
(See Fig. 10), enlargement of cracks along and over 
fibers (See Figs. 7, 8, and 9), spallation of resin over 
fibers near surface (See Fig. 7), and fiber popping 
(See Fig. 6). 


It is obvious that all the defects previously enumerated 
are ideal lodgement areas for soil (See Fig. 11) when 
the part is subjected to service stresses. This surface 
deterioration will continue throughout the life of the 
part and soiling will continue on an expanding scale. 
Poor part design will accentuate deflection under load 
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Fig. 7. Fibers close to surface partially exposed by spallation. 


Fig. 8. Cracks beside resin covered fiber close to surface. 


Fig. 9. Partially exposed fiber. Note crack in resin over fiber. 
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Fig. 10. Crack extending into resin at end of exposed fiber. 


and accelerate failures. 

The molder can do much to prevent these surface 
defects. Mixing procedures must be improved so that 
air is eliminated from the mixture. It would seem ad- 
visable to add a deaeration step after mixing. Preform 
saturation and pouring pattern must be controlled to 
obtain optimum wetting. Cure temperatures and mold- 
ing cycles should be established for minimum thermal 
contraction. 

Final and complete solution of the problem, how- 
ever, depends upon the resin and fiberglass suppliers 
The industry needs a very wettable glass fiber with a 
real chemical coupling agent as well as a tough reisn 
which will bond tenaciously to glass. With these two 
materials, we should be able to produce parts with 
superior surface characteristics. Furthermore, when we 
improve the surface, the internal structural strength 
will likewise be enhanced and thinner, less expensive 
products can be molded. 


Fig. I1. Former air 
trapped soil. 
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Vinyl-coated steel 


. 
for railroad cars 

Sheets of steel joated with vinyl are being used to 
reduce maintenance costs and brighten the appearance 
of commuter cars on the Chicago and North Western 
Railway. Walls and ceilings of the double-deck cars are 
finished in shades of yellow, blue, gray, and green vinyl 
with stainless steel trim. 

The material is supplied by United States Steel Corp. 
At its Irving, Pa., works, U.S. Steel cures and bonds 
liquids plastisols to the metal in a continuous mill coat- 
ing process. The sheets are shipped to the S. Chicago 
plant of Pullman-Standard Division, Pullman Inc., 
where they are cut, formed, and fastened into place in 
the railroad car interiors. 

The vinyl-coated steel sheets are reported to have 
great scuff and abrasion resistance, especially when 
compared with the painted metal interiors which they 


Interior of a 
Chicago two-deck 
and North Western 


commuter car. 


have replaced. Designed to compete with such materials 
as aluminum, reinforced plastics, pressure-processed 
wood products, and the older vinyl-laminated steels, the 
sheets may also be used in furniture, wall panels, picnic 
coolers, and television cabinets. It may be bought in 
any color the customer specifies and in any texture 
that can be engraved on a roll. Tus Exp 
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Economy through bulk shipment 


Volume consumption plus competition make it vital 


that the processor look into bulk materials handling. 


DON B. SEMEYN* 


“Carload lot” today is more than a shipper’s term—it 
describes the size of the package. In 1950, the Dow 
Chemical Company introduced the so-called “bulk 
package”—a 1,000 pound carton. Currently, 100,000 
pounds is closer to the mark. 

With the normal increase in volume and in competi- 
tion that a healthy industry enjoys, it is natural for the 
fabricator to investigate efficiency and economy. One 
important area where savngs are possible is materials 
handling, especially bulk shipment of plastic molding 
materials. Bulk containers cut raw material cost, ware- 
house space, materials handling labor, spillage, and re- 
jects due to contamination. Many raw materials pro- 
ducers now provide bulk shipments. A review of the 
major types should interest fabricators considering con- 
version to bulk receiving equipment. 


Dry-Flo Car Shipment 


We ship both polyethylene and Styron (Dow poly- 
styrene) molding powders in a bulk hopper car. This 
has become one of the most widely used methods of 
bulk shipment because it offers the highest degree of 
efficiency and the most savings. The Dry-Flo car by 
General American Transportation Corporation is a 
3,500-cubic foot rolling container lined with a durable 
coating to protect contents from contamination. The 
car is divided into three separate compartments, each 
with two hopper-shaped bottoms especially fitted for 
pneumatic unloading. Stainless steel is used here for 
cleanliness and durability. 

Loading is from silo storage, either by gravity or by 
pneumatic conveying. Use of Dry-Flo car or any return- 
able bulk container eliminates the expense of bags or 


* Customer Service Engineer, 


Plastics Technical Service, The Dow 
Chernical Co., Midland, Mich. 
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other customary containers. Silo storage makes a large 
warehouse area unnecessary. These factors allow a bulk 
price discount. 

After the car is weighed, filled, and all openings are 
sealed, the amount of material is determined by sub- 
tracting the car weight before from its weight after 
filling. The 3,500 cubic foot cars will hold up to 115,000 
pounds of polyethylene or 130,000 pounds of poly- 
styrene pellets or granules. 


Hopper Car to Silo 


The fabricator’s unloading site should be paved to 
reduce dust and should be as close as possible to his 
storage silos. Unloading is accomplished with a vacuum 
system using a flexible, stainless-steel hose secured to a 
bottom connection of the car. A filter is installed at the 
identical connection on the opposite side for conveying 
—air entry and another filter in one of the top openings 
in each compartment for replacement air as the ma- 
terial flows out. A valve is cracked to allow material to 
flow from the hopper down into the pneumatic section 
of the car, through the pneumatic system, and into the 
storage silo. The flow rate should be approximately 8-10 
tons per hour so that the car can be unloaded within a 
single work shift. 

A 30-40 hp. blower and 4-inch diameter tube is used 
to convey the material. For polyethylene, this tubing 
can be all aluminum. For polystyrene, aluminum straight 
sections are satisfactory, but the bends should be of 
stainless steel since the granules are sharp and abrasive. 
To eliminate unnecessary resistance in pneumatic sys- 
tems, bends should be generous—one foot radius for 
each inch of diameter. Actually, a combination nega- 
tive/positive pressure pneumatic power unit is used to 
unload Dry-Flo cars (see Fig. 1). 





Typical Car Unloading System 


CYCLONE 
SEPARATOR 


FILTER 
air A MATERIAL 


BLOWER switce 


< 
to" Lock 


= 











PNEUMATIC 


ORY-FLO CAR UNLOADING PACKAGE 


SILO STORAGE 


Fig. 1. Schematic diagram of a combination suction-pressure 


pneumatic conveying system for unloading a bulk rail car. 


Material is sucked from the car and blown into the 
silo which serves as a separator for the conveying air 
and the plastic granules. Material does not pass through 
the fan to effect this change from negative to positive 
pressure. It is deposited by suction in a cyclone sepa- 
rator from which the air is pulled by the blower. This 
same air, after being compressed, is fed underneath the 
cyclone where the material is dropped back into the air 
stream through an air lock. The air lock, usually a 
rotary vane-type valve, is powered by a small frac- 
tional horse motor. The pressure differential across the 
fan approximates 5-10 psi., which is completely satis- 
factory for granules %-inch in diameter and %-inch 
long. 

Aluminum silos are satisfactory from a contamina- 
tion and durability standpoint, but epoxy-lined steel 
silos appear more economical. Several silos should be 
installed so that a void space is available to unload a 
car and still have inventory for current production. A 
suggested minimum is two silos of 3,500 cubic-foot 
volume, or a number of smaller silos if mixed shipments 
are contemplated. 

Problems arising from outdoor storage are coldness 
of the material, condensation, and insects. The latter is 
the most serious, but can be easily controlled by placing 
an electrostatic screen at the silo vent of the silo or by 
leading the vent to a bag type dust collector. Because 
condensation could be a result of coldness, the two 
go hand in hand. Plastic materials in general, poly- 
styrene and polyethylene in particular, are poor con- 
ductors and therefore do not lose their heat rapidly. In 


AVIAVAIEY 


Butler epoxy-lined steel storage silos at Plastic Horizons, Inc., 
hold 60,000 pounds. 
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addition, they are not hygroscopic and any condensa- 
tion will be only on the surface. This can be removed 
quite easily by the conveying air that takes the granules 
to the machine hoppers (since it is heated when com- 
pressed). For special applications, hopper dryers are 
used. 

Polyethylene and polystyrene granules are loaded at 
a minimum temperature of 65° F. The bulk of material 
in the hopper car will retain this temperature for a long 
period of time (longer than necessary for shipment to 
most points). Average temperature drop is not more 
than 10-15°. Material will probably be moved from the 
silo to the fabricating machine within a week, or within 
two weeks of the time the hopper car was loaded. 
Temperature drop over this period has been determined 
by experimentation to be very slight at the center of the 
large container. Molding and extrusion tests run on cold 
material taken from a test storage silo in Midland, 
Michigan, during the winter and also during early 
spring of 1959 showed no evidence of moisture increase 
as compared to material of the same lot kept inside. 


Silo to Machine Hopper 


Material handling from silo to machine hopper can 
be accomplished in a number of ways, based on the 
complexity of operation and layout of the fabricator’s 
plant. If material is to be dry blended for color, the silo 
can be placed directly over a tumbler blender which 
can be placed on weigh cells. Dry blended materials do 
not handle well pneumatically, so the material must be 
transferred to relatively small containers and taken to 
the fabricating machine. Of course, silo material can 
drop by gravity directly into tote boxes or other con- 
tainers. 

A secondary pneumatic system can be utilized to 
maintain full hoppers at all times from the selected 
silo. The expense of this secondary system will be de- 
termined by the amount of automation desired. Flexi- 
ble tubing can be used, or hand operated valves for 
the simplified systems. Remote control can be installed, 
with solenoid or pneumatic valves controlled from a 
panel board indicating flow of material, level of hop- 
pers, etc. This secondary pneumatic system requires a 
capacity of but two to three times the actual use rate 
of the plant. 

Silo storage releases warehouse area for other uses 
such as new production machines, assembly area, or 
storage of finished parts. This obviates the need for 
expanding the building when expanding fabricating op- 
erations. Pneumatic handling from the silos to the 
machine hoppers frees space next to the machines for- 
merly used for materials supply, thus eliminating traffic 
in the aisles and saving material handling labor. 

A complete pneumatic system from receiving con- 
tainer to the machine hopper will increase the quality 
of the material, since it is neither touched by human 
hands nor exposed to the atmosphere of the plant. 


Sealdbin Containers 

The U. S. Rubber Company’s 300 cubic-foot Sealdbin 
has been well accepted as a shipping container for 
polyethylene and polyvinyl chloride. It has some attrac- 
tive, unique characteristics. It is collapsible, so that re- 
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Fig. 2. Expected savings within the plant. 


turn shipment of the empty container requires little 
space. It is a pneumatic container, and can be charged 
with an inert gas if air might be harmful to the product. 
Being flexible, it is relatively free from handling dam- 
age. The Sealdbin is made of reinforced Neoprene; the 
entire body being about the thickness and construction 
of an automobile tire sidewall. 

Large quantities of material can be handled in an 
amazingly short period of time. A gondola car, contain- 
ing seven unloaded 
and the material placed in storage within a half hour. 
Storage, of course, would be outdoors since the con- 
tainer is completely weatherproof. They can be shipped 
either by truck or rail. An open truck trailer can carry 
three of these containers. 

Sealdbins can be handled by a large lift truck, an 
overhead monorail, or an overhead crane system. The 
most common method in use is the lift truck due to its 
maneuverability. A special unloading stand is required 
for emptying Sealdbins. It consists of a group of air- 


300 cubic-foot Sealdbins, can be 


operated fingers which form a conical bottom in the 
container as it is emptied. A flanged opening at the 
bottom contains an integral sock which is pulled out and 
tied to a receiving tube. There is no spillage, since the 
sock itself is tied before the container is filled. 

Material is transferred by gravity flow and a vibrat- 
ing conveyor or pneumatic conveyor directly to the 
hopper. A restraining hook at the unloading stand 
keeps the Sealdbin from sagging, since the weight of the 
container alone is 500 pounds. The 300 cubic-foot 
Sealdbin will hold 7,000-10,000 pounds, depending on 
the bulk density of the material. 


Air Slide Cars 


During the summer of 1960, Dow began to ship PVC 
in Air Slide railroad cars as well as Sealdbins. The Air 
Slide car, a product of General American Transporta- 
tion Corporation, is made especially for powdered ma- 
terials. Like the Dry-Flo cars, it is of plain steel fabri- 
cation with stainless steel pneumatic fittings. Built into 
the shallow bottom slopes of the car is a porous medium 
through which air actually bubbles up into and through 
the material. The powder “floats” on these bubbles and 
will slide by gravity at a very slight angle to the center 
openings of the car. 
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Fig. 3. Savings shown in Fig. 2 converted into dollar values. 


Materials can be conveyed from car to silo with the 
conventional low pressure system described for the Dry- 
Flo car. In the pneumatic handling of powdery ma- 
terial it is vital that an efficient bag-type dust collector 
be utilized. This prevents damage to the suction blower 
and loss of valuable material. Where possible, it is 
desirable to use a medium, or high pressure pneumatic 
system for handling PVC or powders. 


Tote Bins 


Aluminum and magnesium Tote Bins manufactured 
by Tote Systems, Inc., are being used within the Styron 
warehouse in Midland for efficient handling and pack- 
aging. These rigid, dust-tight containers hold 74 cubic 


Filling a 70 cubic-foot Sealdbin with Saran. 





feet of material (approximately 2,700 pounds of poly- 
styrene). This prevents their use as bulk shipping con- 
tainers. 

The Tote Bin can be unloaded from a truck or rail 
car with a conventional fork lift truck. Storage and 
handling within the plant should follow procedures used 
with 1,000 pound cartons. A special tilting mechanism 
is required to empty the Tote Bin, and it may be placed 
either above the machine hopper or dry blender, or at 
floor level with material being conveyed into the ma- 
chine hopper with a conventional hopper loader. The 
principal advantage of the Tote Bin over other ex- 
pendable containers is the movement of a larger vol- 
ume of material at one time. Returning empty Tote 
Bins is expensive, and the greater distance these empties 
must travel, the less attractive they become as a bulk 
shipping container. 


Trucks, Trailers & Inter-Plant Shipment 

Equipment has been installed recently at the Allyn’s 
Point, Connecticut, plant for loading and shipping bulk 
trailers. Because they must return empty, they are con- 
siderably more expensive than the bulk railroad car or 
the Sealdbin. It should also be noted that the weight of 
railroad cars is not chargeable in shipping a commodity; 
only the material itself is charged, and the car is re- 
turned free. 

The bulk trailer is of aluminum construction. An 
integral part is the pneumatic package which will un- 
load the trailer into a customer's silo within a very 
short time, and which is handled. by the truck driver. 
The bulk truck can, of course, drive into plants that 
are not served by railroads and can maneuver next to a 
silo eliminating long tubing runs. When there is a return 
shipment, real economies are obtained. 

The movement of polymer from the Saran Polymer 
Plant to the Warp Film Plant in Midland is being done 
satisfactorily in 70 cubic-foot Sealdbins. They are load- 
ed on a powered monorail, which runs in a closed loop 
with empty containers being directed to the filling sta- 
tion. They continue through a storage portion of the 
monorail and eventually arrive at a doorway for pickup 
by a small lift truck and conveyance to an outdoor 
storage area. This same lift truck pulls transfer wagons 
to the Saran Wrap Plant which is about a half mile 
away. 

Later, the containers are taken into the building 
where they are lifted to the second floor and carried to 
the unloading spot with a crane. A small tube from 
each extruder hopper extends up through the second 
floor of the building and connects to the bottom open- 
ing of the Sealdbin. One man transfers all material 
from the Polymer Plant to the Saran Wrap Plant and 
maintains full hoppers for a battery of extruders. The 
cleanliness of this bulk system has contributed to the 
efficiency of the manufacture of /2-mil Saran Wrap. 

Pelaspan, Dow’s expandable polystyrene beads, will 
soon be shipped in the 70 cubic-foot Sealdbin at a con- 


siderable saving over the currently used aluminum bar- 
rier drum. 


Cost and Savings 

Both costs and savings will vary for each application 
of bulk handling because of differences in plant layout, 
methods, and volume of material used. Dow’s engineers 
estimate 150,000 pounds per month consumption of a 
single material as an approximate break-even quantity 
for bulk handling. At this volume, the savings would pay 
for the capital investment in handling and storage equip- 
ment within approximately 18 months. Broadly speak- 
ing, the larger the container used, the higher the in- 
vestment and the savings. 

The cost of converting to receive and handle bulk 
shipments will approximate $15,000.00 for a simple, 
short unloading system using bulk railroad cars. An- 
other $5,000 should be allowed for storage equipment, 
and an additional $5,000-40,000 for moving material 
from the silos to the machine hoppers (depending upon 
the degree of automation desired). A large lift truck for 
handling 300 cubic-foot Sealdbins will cost $15,000, 
although this item can be leased. The unloading stand 
for the Sealdbin runs about $1,500. 

Conveyance from Sealdbin to machine hopper can 
be quite simple or complex. Since the Sealdbins are 
adaptable for a customer using several formulations of 
the same material, perhaps two or more unloading sta- 
tions would be desired. A fabricator receiving material 
by bulk truck merely installs storage silos and the 
secondary handling system. Storage silos would, of 
course, be much smaller than those needed for rail car 
shipments. A tilting mechanism for a Tote Bin will 
cost $1,200. The customer receiving the Tote Bin will 
probably already have a conventional, fork-type lift 
truck. 


Conclusion 


In computing labor costs in materials handling of 
present methods, it should be remembered that expend- 
able containers have to be moved at least three times: 
from the truck or car to storage, from storage to the 
machine, and from the machine to a disposal area. 
These costs must be balanced against the anticipated 
labor costs of pneumatic hook-up to a car and mainte- 
nance of hopper levels. One quarter of 1% would be a 
good figure to use in calculating product loss through 
breakage of disposable containers, spillage, and ma- 
terial left in the containers. 

If the cost of rejects because of contaminated ma- 
terial is known, it can be added to the savings. Although 
they cannot be assigned a dollar value, the improve- 
ment in plant appearance, efficiencv, and safety should 
be taken into account. Of course, there is the primary 
reduction in raw material cost—a reflection of the ma- 
terial supplier’s savings through the use of bulk con- 


tainers. ‘tHe END 
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Thermoforming— old process, but a new industry. 


L. J. ZUKOR* 


Thermoforming predates modern man. However, it is 
only within the last 10 years that machines have been 
available for automating the process. Any thermoplastic 
material can be shaped by thermoforming; cellulosics, 
styrenes, polyolefins, vinyls, and acrylics being the ma- 
terials most commonly used. 

Commercially available thermoforming equipment 
includes both general-purpose machines and special units 
developed for packaging. The latter can be described 
as blister or skin-pack units which can be further modi- 
fied to become integrated packaging machines. These 
automatic units form the sheet, insert the product, seal 
the sheet to plastic or board substrate, die-cut the 
individual package, and eject a final product. They 
may even include printing attachments. 

Factors determining machine selection are end prod- 
uct configuration, rate of production, type of plastic 
used, size of forming area, and maximum depth of part. 
Many machines accommodate both roll or sheet stock. 
Automated roll feed devices are usually available at 
extra cost. Stock size standards have been established 
through the close cooperation of material suppliers and 
machine manufacturers. Film thicknesses run to 30 mils, 
sheet stock in thicknesses of 15-300 mils. 

Thermoforming is the general term applied to all 
types of post forming operations. The four general 
methods are vacuum, pressure, matched mold, and free 
blow; however, we shall concern ourselves with the 
first two methods which are the mainstays of thermo- 
forming shops. In brief, an automated machine could 
comprise a clamping device to hold the sheet firmly 
about its periphery while it is heated and drawn; a 
heating device which can heat one or both sides of 
the sheet and which can spread heat evenly over the 
area or adjust it according to a predetermined pattern 
(zone heating); assistance, usually in the form of a 
plunger, which can freeze and preset the thickness of a 
desired area or introduce stretch in the sheet to facilitate 
a deep draw; and a form-fitting or incomplete mold, 
either male or female. An incomplete mold will allow 
the sheet to form its own radii in the corners. 

Machines used for pressure forming resemble those 
used in compression molding and metal stamping and 
are operated pneumatically, hydraulically, or by means 
of mechanical toggle-type mechanisms. Although 
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vacuum often assists in pressure forming, the machines 
are too highly specialized to do straight vacuum form- 
ing. They are characterized by a shallow draw and are 
high speed units. Pressure forming, unlike vacuum 
forming, uses conduction heating—the sheet coming 
into direct contact with a heated platen. 

In vacuum forming, atmospheric pressure acts on one 
side of the sheet against vacuum on the other. This 
causes the heated plastic to conform to the shape of 
the mold. Radiant heating elements, mounted in re- 
flectors, move in and out of position as determined by 
a cycle timer. Proper heating prevents sagging before 
the gel point is reached. Extra heavy gage materials 
are preheated in auxiliary ovens or in a fluid medium, 
i.e.—a ¥2 inch thick acrylic sheet is heated for 24 
hours at 180-200° F. to assure complete heat pene- 
tration. 

Heating elements should be selected for the highest 
capacity operable with existing circuits. It is better to 
cut the heat for the more readily softened materials 
than to run a heater at full capacity or overload it, thus 
shortening its service life. Unless product dimensions 
are determined beforehand, it is also preferable to select 
a deep-draw unit. 

Since some materials are more sensitive to heat than 
others, a vacuum forming unit should have a means for 
adjusting the distance between sheet or film and the 
infrared elements. Two basic control units are the feed 
back temperature controller and the cycle timer which 
determines the vacuum and air pressure cycles and 
platen movement. 

Proper clamping pressure is important, since some 
materials (especially oriented film and sheet) tend to 
shrink when heated. Clamps must be tight enough to 
resist a pull of 5-10 psi. for non-oriented stock, but 
75-100 psi. for oriented material. Adjustable clamps 
also reduce the amount of scrap which would otherwise 
accumulate if small parts are run on a large machine. 

Some manufacturers offer forced-draft cooling fans, 
a cooling liquid manifold or cooled platens as standard 
equipment. Others supply coolers to specifications or as 
optional equipment. Such auxiliary equipment as 
vacuum supply, trimming dies, perforators for coated 
card stock, plug assists, and roll-feed mechanisms are 
also available. 


—Tukg END 
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PLASTIC SHEET CAN BE SHAPED BY MANY METHODS 
Vacuum, air pressure and mechanical pressure can be used to form sheet to desired contours. The diagrams below 
illustrate the various ways these three forces are used. Those marked with an asterisk are the most widely used 
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Sketches adapted with permission from Robert L. Butzko, “Piastic Sheet Forming,” Reinhold Publishing Corp., 1958. 
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An over-all look at 


compression and transfer molding 


L. J. ZUKOR* 


In previous years, the articles accompanying our data 
on American made or distributed plastics processing 
machinery covered points to be considered when buy- 
ing these machines, or auxiliary equipment for them. 
This article will attempt to cover the compression and 
transfer molding processes, tying in certain features of 
the machines and the materials used. If it seems a little 
basic, please remember that many new men have en- 
tered the field and much of the basic material is given 
in books which are no longer in print. Subsequent ar- 
ticles on automating the process, etc. have appeared 
under various headings and cannot be found in a single 
source. 

Compression molding consists basically of bringing 
together two halves of a mold, one containing a cavity 
and the other usually a projection, thereby confining a 
pre-determined amount of material. The finished part 
conforms to the configuration set by the two mold 
halves. 

Both thermoplastic and thermosetting resins can be 
molded by the compression method; however, the de- 
velopment of such techniques as injection molding from 
the older transfer method has practically relegated 
compression and transfer to the thermosets. The mold, 
if steam heated, could be reversed to carry cold water 
and set thermoplastics, which soften and become liquid 
on heating. Thermoset materials are not fully poly- 
merized as are the thermoplastics, and require heat to 
polymerize and conform to the mold shape. 

Still other materials, or combinations of resins and 
non-resins can be compression molded such as expand- 
able polystyrene beads and cold-molded resins. The lat- 
ter consist of two types generally described as refractory 
(inorganic) and non-refractory (organic). As electrical 
appliance fixtures, they serve as both heat and electrical 
insulators. Cold molding is like sintering except that 
the material, instead of being bone dry, has a tar-like 
consistency. Measured amounts are compressed in the 
mold at pressures of 5,000-15,000 psi. Parts are re- 
moved from the mold in the “green” state, after which 
they are baked or fired in ovens to hard, infusible 
masses. 

True refractory compounds are not resins at all, but 
consist of clays, silica, and magnesia combined with 
special glasses. One such material, Mycalex, is a mica- 
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glass mixture which is fired in the mold at high pressure 
and temperatures in excess of 1,000° F. These materials 
have the highest electrical arc resistance of all moldable 
compounds 


Compression press mechanisms 


The basic (stripped down) compression press, with 
proper attachments, is used not only for compression 
and transfer molding but for pressure forming, dinking. 
die cutting, and laminating of sheet material. Presses 
are designed and built with mechanical toggle-type 
mechanisms, hydraulic mechanisms, or pneumatic unit 
mechanisms—or as hydro-mechanical or hydro-pneu 
matic mechanisms. 

A toggle-clamp mechanism is an elbow-like linkage 
capable of increasing pressures at the end of its stroke 
Theoretically, it can increase this force to the ultimate 
compressive strength of a steel column but, in practice, 
increases the work force only about 800%. This is due 
to the fact that a toggle, allowed to go to center, would 
lock and jam the mold. 

Hydraulic mechanisms consist of a ram and yoke 
assembly which deliver force to the platens and then 
to the mold by the fluid pressure acting on the ram 
This force is equal to the area of the ram multiplied 
by the fluid (line) pressure. Pneumatic mechanisms 
are similar, except that the ram or cylinder operates by 
compressed air. The hydro-mechanical combination uses 
hydraulic cylinders or motors instead of electric motor- 
driven fly wheels. 

The hydro-pneumatic unit is a pressure amplifier sys- 
tem (pressure booster) which uses low-pressure air to 
generate high fluid pressures. The force amplification 
is equal to the inverse proportion of the cylinder areas 
(both hydraulic and pneumatic). This force is ar- 
rived at by multiplying the air pressure by the air 
cylinder area. Subsequent division by the fluid cylinder 
area and multiplication by the area of the hydraulic 
cylinder or ram gives the total force in pounds. 


A air cylinder area 20 sq. in 
B air pressure LOO psi. 
Cc fluid cylinder area 0.5 sq. in 
D hydraulic cylinder area 10 sq. in 
F = force in lbs. 
AxBxD 20 x 100 x 10 
—__—— F or —————— 40,000 Ibs. 
& 0.5 


43 





Air pressure acting alone would supply only 2,000 
lbs. of force. 

Electro-mechanical presses use an electric motor as 
the power unit to operate the various lever and geared 
mechanisms in a synchronous fashion. Hydro-mechani- 
cal units substitute the linear motion of a ram or the 
rotary motion of a hydraulic motor for the electric 
motor. All other mechanisms are the same. 

Process, material, and formulation determine the 
proper design of a compression or transfer press. Our 
comparative listings describe certain basic presses which 
the manufacturer modifies to your needs. This is par- 
ticularly true for the transfer press, which is already 
a modification of the basic compression unit. In essence, 
it is a modification of the basic two-part mold through 
the addition of a transfer pot. Transfer molding allows 
the forming of thin-walled intricate shapes or parts 
containing fragile inserts. Uncured thermosets of putty- 
like consistency will not flow readily into narrow chan- 
nels. 

Compression molding pressures are determined by 
multiplying the ram area by the fluid pressure and 
dividing by the projected area of the mold. A ram area 
of 20 sq. in., fluid pressure of 1,000 psi., and a mold 
area of 10 sq. in. would give a molding pressure of 
2,000 psi. In transfer molding, pressures usually run 
higher but the flow of heated resin is slower, controlled, 
and directed into the mold cavities through gates. In 
designing a transfer mold, care should be exercised to 
see that the pressure within the mold is always less 
than the molding force generated by the press. The 
following example bears this out: 
A = projected area of mold & runners 10 sq. in. 
B = transfer ram area 10 sq. in. 
C = transfer pot area = 298g. in. 

= hydraulic line pressure 1,000 psi. 
E = main ram area 10 sq. in. 
AxBxD 
a = Mold opening force 
10 x 10 x 1,000 


. 
D x E = Mold clamping force 

1,000 x 10 = 10,000 Ibs. 

50,000 Ibs. being greater than 10,000 Ibs. will cause the 
mold to open. 

Most hydraulic systems are operated on two pressure 
lines: 500 psi. at a relatively high velocity for press 
closing; and 2,500-3,000 psi. for molding. There is no 
standard operating pressure; the limiting factor being 
the maximum design pressure stipulated by the manu- 
facturer. 

Press capacity is obtained by multiplying the maxi- 
mum working pressure by the main ram area. Dividing 
this product by 2,000 gives the capacity in tons of 


= 50,000 Ibs. 


force. If we divide this capacity by the contact area 
between the stationary and movable platen, we arrive 
at the unit compressive stress expressed in pounds per 
square inch or foot. This figure is necessary for lam- 
inating operations. 


Automation 


The next consideration is automation, and the deci- 
sion to automate or not depends upon the type of 
operation conducted by the shop. No single run, how- 
ever long, warrants the purchase of an automatic ma- 
chine unless this type of business is sought consistently. 
If multiple cavity molds are required, the molder has 
no alternative but to purchase automatics. Cold-molded 
operations, on the other hand, are not automatic since 
cure takes place outside the mold. 


Semi-automatic operation 


Manual presses become semi-automatic through the 
addition of a cycle timer, which takes over from the 
operator after loading and start up. Opening and un- 
loading are also manual operations. Cycle timers can 
also include mold temperature controls, which are gen- 
erally mounted adjacent to or on the press with the 
controls for the electrical heating elements. When 
steam, hot water, or heated oil are used, their controls 
are generally located in the boiler or pump room. This 
type of arrangement is usually referred to as a “cen- 
tralized” system as opposed to a “self-contained” sys- 
tem. Self-contained presses can be located anywhere 
in the shop, demanding only air, water, drain lines, 
and electricity. 

Cycle timers are integral parts of automatic presses, 
but are added to semi-automate a basic press. Many 
operators seem to prefer the motor-operated cam-shaft 
type rather than clock-operated timer units, feeling 
that adjustment is easier and there is less chance of 
failure than with an all electrical system. When the 
cycle timer takes over after manual start-up, it operates 
small pilot valves which amplify the signals and perform 
the heavier work of moving the large control valves. 

Solenoid valves are shunted from one position to 
another by electrical impulses. They do not do the 
actual work, but operate small valves which, in turn, 
operate much larger valves. All components are housed 
integrally. 

A pneumatic pilot-operated valve uses low pressure 
air operating on a large area diaphragm which, in turn, 
changes the position of a larger valve. The pneumatic 
portion of this valve can be operated by a manual air 
valve, a solenoid air valve, or a cam-operated air valve. 
Whatever type valving is used, all valves are easily 
replaceable and it is a good idea to keep spares. Leaky 
valves are dangerous! 
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PT’s Comparative Data on 1961 
Compression and/or Transfer Molding Machines 


(Based on data submitted by the machine manufacturers) 





Atlas # Baker Battenfeld + 


Manufacturer* 
Model number .. 





Series 100 Series ” Series 25d Series 30@ 8 & 75 100, 150 &| 200 & 300 450 GI 
Ton 


175 Ton Ton Ton 





Machine action . Manual or semi-automatic —————_1—_—_—_____» J] Automatic. 
‘ 
Machine design type .. Slab-side. ! 








| 
Top ram, open strain, rod-type, fully self- 


contained, 
Press capacity, tons: 20,30, 50,75, 60,75 100,150, | 200,300 450 
50,75 100 





175 
To specifications, 


Molding or working area, ## sq. in. 64-304, 14-325 144-576 Us -576 
Ram or plunger: Stroke, inches 6-l2 2 - %& 
Opening 





Automatic: 





12 - 24 
6-12 12 - 2 12 = 24 
Speeds, inches/minute: ) To 





specifications. 
To gpecifications. 
To specifications, 
To specifications. 
Platens or molds: 12x12 to 24x24.——> 
Number of platens 2,354,5,0F 6-—————» 
Max, daylight opening, in 2 12 - & 12 = 2% 
Clamping force, tons .... 230, 50-300 
100 








### Thickness (min.-max.), inj 


Space between, inches 


| 
Posts, tie bars, or rods: Diameter, in. ... 3 . | 
| 


Type of heating .. Steam, electric, or oil. 





lectric customers' specs.——» 


1.3 





Motor hp. Manual or |pneumatic [Depends on closing 7 | 1 3 | -61 
pneumatic speed required.————_>) 








3x3 to 23 to 2hxn-1/6 =| 2bx4-3/4 


Approx, floor space (LxW), lxld to lixlé to 
2 2x2 | 5x5 5x7 


1ix2 





Soecial features ... Bench Precision |H-d prec. Flexible feeding & measuring loaderboard for Auto. bumping, cycling, 
model for press for jpress for Bll mold combinations. Upper and lower inde- b. 
lab. use accurate accurate pendent hydr. ejection. Meets J.I.C. standards.| | 
research & jdeflection Deceleration at any time in pressing stroke, | 
testing -free mold- Breathe for any length of time. Throv-away | 
work. Adj. jing & la- type relays. All platens T-slotted, All 
hydr.press. inating. eycles instantly adjustable, jectors sup- 
plied front to back and two options right to 
Completely self-con- Defte i] 
tained. > | ] 
| 


+ 


nd ejection, ————___—_» 

















Optional features ° Can be built to customers' specifica 


ions Hydraulic side cores. Preheaters.————————*| Auto. loading & piece 
and controls. | 





> 2) = 
| 

















Approx. delivery time, weeks .....+.ssseeeees 4-6 6-10 | 6-l 6 
| 
| 
| 
| 











* Complete company names and addresses are as follows: 


Adamson United Co., 730 Carroll St., Akron 4, Ohio #### Farrel-Birmingham Co., Inc., watson-Stillman Press Div 

Atlas Hydraulics Div., Delaware Valley Mfg. Co., Inc., 3576 Ruth St., 565 Blossom Rd., Rochester 10, New York 
Philadelphia 34, Pa. #### Oil Mill Machinery Co., Pique, Ohio #### 

Baker Brothers, Inc., 1000 Post St., Toledo, Ohio 1l Corporati Hatboro, Pennsylvania 

Baldwin-Lima-Hamilton Corp., Hamilton [ , Hamilton, Ohio ** jraul F Mf 20., & 

Battenfeld Corp. of America, 959 Grace St., Chicago 13, Ill. Ketchpel Er 





arion Rd., Mount Gilead, Ohio 
. 1401 Palisade Ave., West Englewood, N. J 
Becker & Van Hullen, West Germany (Sold by Karlton Machinery Corp., Kinesbacher-Murphy C Hydraulic Div., 9630 Bellanca Avenue, 

210 E. Ohio St., Chicago 11, .I11.) Los Aneeles 45, Calif, 
B.I.P. Engineering Ltd., England (Sold by Ralph B. Symons Assoc., Inc., Knuth Encineerine Co., 1720 N. California Ave,, Chicago 47, Ill. 

3571 Main Rd,, Tiverton, R. I. Miller & Van Winkle Co., Polystyrene Machinery Div., Sherman & Crosby 
Stewart Bolling & Co., Inc., 3190 BE. 65th St., Cleveland 27, Ohio #### Avenues, Paterson 2, New Jersey #### 
Fred S. Carver, Inc., 1 Chatham Hd., Summit, New Jersey New England 304 Pearl Street, Providence 7, Rhode Island 
Dake Corporation, Grand Haven, Michigan #### Pasadena Hyd li , 1433 Lidcombe, El Monte, 
Davidson-Kennedy Co., 1090 Jefferson St. N.W., Atlanta 18, Ga, Rodgers Hydraulic ice, 7401 Walker St., Minneapolis 26, Minn. 
Dunning & Boschert Press Co., Inc., 329 W. water St., Syracuse 2, N. Y. #### Springfield Cast Products, Inc., 124 Switzer Avenue, Springfield 9, Mass 
Elmes & King Div., American Steel Foundries, 1150 Tennessee Avenue, F, J. Stokes Corp., 5500 Tator Rd., Philadelphia 20, Pa. 

Cincinnati 29, Ohio Taccone Corporation, P. 0. Box E-512, North East, Pennsylvania #### 
Erie Engine & Mfg. Co., 953 E. 12th Street, Erie, Pennsylvania #### Tronomatic Mfg. Corp., 25 Bruckner Boulevard, Bronx 54, New York #### 
Erie Foundry Co., Erie 6, Pennsylvania #### Wabash Metal Products Co., 1569 Morris Street, Wabash, Indiana 


California 


** Data from this company was not received in time for inclusion in the tabulation, 
# Has more machines in addition to tabulated models, 

## Depends also on molds involved, 

#44 Depends on daylight openings. 


#444 In Custom-Made to Order listing. 
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Battenfeld # 
(Cont'd) 





] Becker & Van Hullen # 
{ ter * 


Manufacturer* 





Model number ...... ‘ | M 5 
Mact i . ° eos “ mi-auto. le || Auto., semi-auto., & mnual pe —o} 
| ' 





fied side frame construction. 
170 225 

or 45 30 or 45 
65¢ 


Machine desi 


Press 




















X. 


### Thickness 





r 
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Davidson-Kennedy Elmes Erie Engine 


Manufacturer* 





100 
Manual or semi-automtic. 
4-colum 4-column Rod-type Rod-type 


101, 102 103, 104 105, 106 107,108 7100 7300 50 
Manual and automatic ; Semi-automtic. 








100 300 500 
Transfer 25 75 125 


Molding or working area, ## 84. Depends on material being mlded- 


Ram or plunger: Stroke, inches 12 (Cc) 18 (c) 24 (C) 
12 (7) u (T) 16 (T) 
Opening . covcce 30 42 52 


Variable Variable 


Speeds, inches/minute: 285 300 310 Variable Variable 
185 165 Variable Variable 
3 u u Variable Variable 
Pressing###. ceed 6 SL 52 Variable Variable 


Platens or molds: Max. size, inches 1@ x 16 l@ 
24 x 1 


Number of platens . nt } t 
Max. daylight opening, ir 5 M2 Rional r ional 

clamping f tOnS «sell o | j pt ional tional 
### Thickness (min.-max.), inches . J Ay | -_-- 

















Posts, tie bars, or rods: 54 


41 x 158 


Space between, 














Steam or electric. 
| 
© and 3 x and s 
3 xh, 1 5 3 1/3 7x ua 10 x ¢ 


34x 5 


tomatic bumping & ejection. Pyrometer yiraulic t with manual 
erates on 1 posi, air 




















ydraulic line pressure, 





folsters 


knock-out 


Approx. delivery ] 
; l2 

















Erie Foundry 


Manufacturer* 








aii 


Model number cocel Series Series 9382 
1120 ) 11 | 7382T 





Machine action .. ée «+«+e]| Manual or semi-eutosa) Semi-automatic. 
| 


Press capacity, tons: Co : ’ 300 75 


75 





Machine design type . Rod-type |. Rod-type || 4-rod 4-rod 
| 
20c 


Mo 


Variable 
Variable 
Variable 
Variable 


Platens or molds: Max. size, inches é , 66 x 42 

Number of platens «|| Opta Optional 

Max. daylight opening, in. ++e}| Opti Optional 
Clamping force, tons ...| --- 

### Thickness (min.-max.), inches | 
Posts, tie bars, or 

Space between, 


Type of heating 


Motor hp. 10 




















| 
Approx. floor space (LxW), feet 5x gh x 6 | 4xh-1/3 5x5-1/3 7x& 


ping cyls., separate advance cyls4, slow opening with auto. slow-down prior to contact; 
| break away speed, high pull-back tonnages individ, timers; inching valve for die-setting. 
Presses 500-tons & larger have auxil. gear pump 
iving hi- & low pressure pressing speeds. 

T) Double-acting ram; selective control for 
either compr. or transf, molding; high degree of 
cycle control; hydr. stripping cylinders,» 


Special features . sceneees All presses provided with hydr. mld strip- (C) Top and bottom k-o; fast die closing and 








Optfonal features seeveeees (See Addtional degassing, adj. opening, bolsters (C) Degassing feature; adj. opening spacers; 
above) || & parallels for compr. & transfer, Stroke bolsters and parallel plates; adj. opening in 

& daylight opening to order,_———_—_| | tw L-inch steps, 

(T) Top bolster for compression molding; degassing 


feature. > 
Approx, delivery time, weeks ooo o<s oec eve 


* Opening between platens. 
** With auxiliary gear pump. 
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Manufacturer* 
Model number .. 


Machine action 


Machine desi 


Press 


capacity, t : omr 
Transfer 

Molding or working area,## sa. 

Ram or plunger: 


Stroke, inches .. 


Speeds, 


Approx. delivery time, 


Hull # 


HPM # 


Kingsbacher- 
Murphy 








99A | 359D 
Auto. 
Horiz. 
2-rod 
type 


Console 
4-rod 
type 
15 | 28 


15 


Semi-autd. or manualy—————>} 





350,359, | 
550 || 
| 


250,259, 
4,50 


Vert. b= 
rod togele 
type 
50-300 
19-43 


Vert. d= || 
rod ram | 
type 


324-1, 120 
94-122 


28-40 





200 Ton 300 Ton 




















ne KM3 


Manual, ee , autora 


Slab side ~—___________qJ 





al heat-control 
sure gages. 
Lions to suit 











Manufacturer* 
Model number 


Machine act 


Machine 


rress ca 


Pressingg## 


Platens or molds: 


Number of plate 
Max. daylight opening, in. 
###Thickness (min.-max.), in. 


Posts, tie bars, or rods: Diameter, in. 
Space between, inches 


Type of heating 


Motor hp. 


Approx, floor space (Lx), feet 


Special features . 


Optional features 


Approx, delivery time, weeks . 








| <or 


Clamping force, tons .. 


Knut 
Butt | 


b New England 


Pasadena # 





l2 $2 2, 
124x188 


more; < 


g 
12 


| 
| 


| 
Manual 
pump or 


Manual 
pump or 


1.5 
40D 


14x -2/3 











(Same as above)—————>/|Hot & cold plates. 


ide-plate .—— —_—>}} 
, | 
1 


Table-top laboratory 
units. Stainless 

steel filter equip- 
a ed 


Unthread- 
ing mech- 
anism for 
threaded 
parts. 


u 


He 
Type | 

| 
Semi-automa 


4 
Floor model. 


2-1/6 x 
2-1/6 


1-1/6 x 


x 
-7/12 1-7/12 





adapted to 











# Slab sides. 


| 
| 
| 


2<stage pump convertible to semi-auto, operation. 
other 4 inches in day 


K-10-360 


tic. 











244 x 24d 


2-4 
15 
125 


26* 


Electric 


Can be 





light. 


Modifications to suit customers’ requirements .———__—» 








PLASTICS TECHNOLOGY 














| 


Manufacturer* 


Springfield Cast Prods 





Model nunt 


Max. size, inche 
Wumber of platens 

daylight opening, in. 
lamping force, 


min. max. 





= Sycle-Mati 


d Press 


ing expend- 











Optional features .... 


Approx. delivery time, 








vequence cont 


| pressure c] | 
| Double-shot protection.| 


| 
Breathe | Preset | 
attach- loading 1] 


|] ment. boards. \| 


Powder preheatings—| 


2-4 2-4 

















Ketchpel Engineering Co, 
Makes C-frame 15-ton hydrauli¢e 





Miller & Van Winkle Co, 
Makes a semi-auto., horizontal press for 
molding expanded polystyrene. 





Pasadena Hydraulics, Inc, 
In addition to bench-type & floor-mdel 








units, also make transfer presses, and 
ustom-made presses to 600 tons, 
Taccone CorPs 

Compression, transfer, reinforced-plastics 
molding, and laminating presses made to 
customers' specifications; both automatic 
and semi-automatic in operation, 


it tic Co: 
Custom sizes for molding expanded styrene beads, 


tom-Made To Order 


Designers and builders of special compression 
and transfer pres m 50 tons and up in 
capacity. All st nd special types in- 
cluded, 


ics Div., Delaware Valley Mfg, Co, 





nm to tabulated models, designs and 
custom presses for extremely accurate 
>, laminatine, & ] ] ations wit 


st4 





to customers’ 





ake Cor 


juided-pla 
presses in 


Dunning & Boschert 





Semi-auto. presses made in ram sizes from 
B-2i, inches, with tonnares (at 3,000 psi. line 
pressure) from 75-679, Optional features in- 
clude transfer cylinders, top and bottom ejec- 
tion, steam or electric heating, and degassing. 


Erie Engine & Mfg. Co. 





Jompression, transfer & laminating presses 
lable in all standard sizes and design 
be modified to meet specific re- 
te in manual & semi-auto, types 
h pull-back or push- 


Presses & desim tyt available up to 2M tons. 


French Oil Mil] Machinery Co, 


Semi-auto., & manual compression & transfer 
moldine presses made in rod-type & side-plate 
desiens in capacities from 30-2,000 tons, either 
self-contained or accumulator-operated. 





Hul 
In addition to tabulated mdels, also makes 
special molding presses in sizes from 10-500 tonal 


Hydraulic Press Mfg. Co, 

In addition to tabulated mdels, also builds 
larger presses to customers' specifications. 
Also makes special loaders & other auxiliary 
equipment to order, 

(Continued in 1st colum on left) 
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PT’s Classified List of Auxiliary Equipment 
for Thermoforming and Compression 
and/or Transfer Molding 


Accumulators 


Adamson United Co., 
4, Ohio 

Airmatic Valve, Inc., 
Cleveland 9, Ohio 

Baldwin-Lima-Hamilton Corp 
Hamilton, Ohio 

BI aw- -Knox Co., 300 
22, Pa. 

Dunning & Boschert Press Co., Inc 
Water St., Syracuse 2, N.Y 

Elmes_ Engineering Div., 
Foundries, 
29, Ohio 

Farrel-Birmingham Co., Inc., Ansonia, 

French Oil Mill Machinery Co., 
Greene St., Piqua, Ohio 

Greer Hydraulics, Inc., N.Y. International 
Airport, Jamaica 30, New York 

Karlton Machinery Corp., 210 Ff 
Chicago 11, Ill. (Rep. for 
Hullen) 

Lake Erie Beoghinery Corp.., 
falo 17, N.Y. 

Lembo Machine W orks, In 
Paterson 4, N.J. 

Miller Fluid Power Div., Flick-Reedy Corp., 
7NO15 York Rd., Bensenville, Ill. 

Mount Hope Machinery Co., 15 
Taunton, Mass. 

Ralph B. Symons Associates, Inc 
Rd., Tiverton, R.1. 
Waldron-Hartig Div., 
P.O. Box 791, 

N.J. 


730 Carroll St., Akron 


7313 Associate Ave., 
. Hamilton Div., 
Sixth Ave., Pittsburgh 
, 331 W 


Steel 
Cincinnati 


American 
1150 Tennessee Ave., 


Conn 
1040 W 


Ohio St., 
Becker & Van 


P.O. Box 68, Buf- 


, 248 E. 17th St., 


Fifth St., 
, 3571 Main 


Midland-Ross 


Corp., 
River Rd., 


New Brunswick, 


Barrels, Tumbling 


Abbe Engineering Co., 
New York 17, N.Y. 

Acme Machinery & Mfg. Co., Inc., 20 South 
Broadway, Yonkers 2, New York 

Continental Machinery Co., Inc., 261 
_ way, New York 7, New York 

Crown Machinery, Inc., 2721 S. San Pedro 
St., Los Angeles 11. Calif 

Ferry Machine Co., W. Main St xt., Kent, 
Ohio 

Injection Molders Supply Co., 17601 S. Miles 
Rd., Cleveland 28, Ohio 

H. W. Kramer Co., Inc., 120-130 
Avenue, Richmond Hill 18. N.Y 

Lord Chemical Corp., 2068 § 
York, Pa 

Lupoline Automatic Polishing 
Corp., 4510 Bullard Ave., 

— Mfg. Co.. Inc., 

Syracuse, N.Y. 

Omni Products Corp., 460 
New York 16, New York 

Rampe Mfg. Co., 14915 Woodworth Avenue, 
Cleveland 10, Ohio 

Ransohoff Co.. N. Sth St 
Hamilton, Ohio 

The R. R. Siebert Co., 183 St 
Rochester, N.Y. 

Techline Div., Wheelabrator Corp., 
nue V. Vicksburg, Mich 

Tower Iron Works, Inc., 50 
Providence, R.I. 

Tumb-L-Matic, Inc., St 
Conn. 


420C Lexington Ave., 


Broad- 


Jamaica 
Queen St., 


Eauipment 
Bronx 70, N.Y. 
727 W. Manlius St., 


Fourth Avenue, 


& Ford Blvd., 


Paul St., 
1414 Ave- 
Borden St., 


Mary's St., Stamford, 


Controlling Instruments, Press Cycling 


Eagle Signal Corp., 202-20th St.. Moline, III 

Electronic Process Corp. of California, 436 
Bryant, San Francisco 7, Calif 

Foster & Allen, Inc., 26 Commerce St 
ham, ? 

The Foxboro Company, 
Foxboro, Mass. 
GPE Controls Inc., 

cago 11, Ill. 
General Electric Co., Apbaratus Sales Div., | 
River Rd., Schenectac¢ 
Glenn Flectric Heater Corp.. 

Newark 8 


. Chat 
38 Neponset Ave., 
240 E. Ontario St., Chi- 


ya Jelliff Ave., 


50 


Minneapolis-Honeywell Regulator 
Fourth Ave. §S., Minneapolis 8, Minn 
Partlow Corporation, 225 Campion Rd., 
Hartford, ; 
Plastics by , = 
Richmond, Calif. 
Reliance Electric & Engineering Co., 
Euclid Ave., Cleveland 17, Ohio 
Taylor-Emmett Controls, Inc., 445 f 
foot Lake Rd., Akron 19, Ohio 
Taylor Instrument Companies, 95 
Rochester 1, N.Y. 
Wallace & Tiernan, Inc., 
ville 9, N.J. 
G. C. Wilson & Co., 
ington, W. Va. 


Co., 2753 


New 


1220 S. 49th St., 


24701 
Turkey 
Ames St., 


25 Main St., Belle- 


1915 Eighth Ave., Hunt- 


Controlling Instruments, Pressure 

Fischer & Porter Co., 
minster, Pa. 

The Foxboro Co., 
boro, Mass. 

GPE Controls Inc., 
cago 11, Ill. 

Gabriel Mfg. Co., 15 
straw, N.Y. 

General Electric Co., Apparatus 
1 River Rd., Schenectady 5 Sa. 

Helicoid Gage Div., American Chain & Ca- 
ble, 929 Connecticut Ave., Bridgeport 2 
Conn. 

Leeds & Northrup Co., 
Philadelphia 44, Pa. 

Leslie Co., 214 Leslie Bldg., Lyndhurst, N.J 

Minneapolis-Honeywell Regulator Co., 2753 
Fourth Ave. S., Minneapolis 8, Minn. 

Powers Regulator Co., 3400 Oakton St., 
Skokie 34, II. 

Taylor EE Companies, 95 
Rochester 1, 

United Electric , Co., 
Watertown 72, Mass 
Weston Instruments, Div. 
614 Frelinghuysen Ave., 


Countyline Rd., War 


38 Neponset Ave., Fox- 
240 E. Ontario St., Chi- 
Maple Ave., Haver- 


Sales Div., 


4901 Stenton Ave., 


Ames St., 
85 School St., 


of ageinem, i 
Newark 12, 


Controlling & Indicating Instruments, 
perature 


Tem- 


Barber-Colman Co., 
Div., 1300 Rock St., 

Curtiss-Wright Corp., 
Princeton, N.J. 

Electric Auto-Lite Co., General 
Group, Champlain, Toledo 1, Ohio 

Electronic Processes Corp. of California, 436 
Bryant, San Francisco 7, Calif 

Fenwal, Inc., Pleasant St., Ashland, 

Fischer & Porter Co., Countyline Rd., 
minster, Pa. 

The Foxboro Co., 
boro, Mass. 

General Electric Co., Apparatus Sales Div., | 
River Rd., Schenectady 5, N.Y 

Glenn Electric Heater Corp., 372 Jelliff Ave., 
Newark 8, N.J. 

Industrial Mfg. Corp., 31 E 
dianapolis 4, Ind 

Jones Motrola Corp., 432 
Stamford, Conn 

Leeds & Northrup Co., 
Philadelphia 44, Pa 

Leslie Co., 214 Leslie Bldg., Lyndhurst, NJ 

Mayer Refrigerating Engineers, Inc., Boonton 
Turnpike, Lincoln Park. NJ 

Minneapolis-Honeywell Regulator Co, 
Fourth Ave., S., Minneapolis 8, Minn 

Partlow Corp., 225 C ampion Rd., New Hart 
ford, N.Y. 

The Powers Regulator Co., 
Skokie 34, Il! 

Pyrometer Instrument Co., Inc., 92 
St., Bergenfield, NJ 

Reliance Electric & Engineering Co., 
Euclid Ave., Cleveland 17, Ohio 

Sarco Co., Inc.. 635 Madison Avenue, New 
York 22, N.Y 


Wheelco Instruments 
Rockford, Ill 


Princeton Division, 


Products 


Mass 
War- 


38 Neponset Ave., Fox 


Georgia St., In 
Fairfield Ave 


4901 Stenton Ave., 


2753 


3400 Oakton St., 
Portland 


24701 


Sterling, Inc., 520 W. Clinton Ave., 
kee, Wis. 

Taylor 1; Companies, 95 
Rochester 1, 

Thermo Ry Co., Inc., 
dle Brook, N.J. 

Thwing-Albert Instrument Co., 
Ave., Philadelphia 4, Pa 

United Electric Controls Co., 85 
Watertown 82, Mass 

West Instrument Corp., 
Ave., Chicago 41, Ill 


Milwau 
Ames St., 
109 Fifth St., Sad 


5398 Pulaski 


School St., 


4263 W. Montrose 


Cylinders, Hydraulic 


Airmatic Valve, Inc., 
Cleveland 9, Ohio 

Airoyal Mfg. Co., 
Maplewood, N.J. 

Automatic Process Control, 
nue, Union, N.J. 

The Bellows Co., 230 West Market St 
9, Ohio 

Clifton Hydraulic Press Co., 289 
~ Clifton, NJ. 

Dake Corporation, 641 Robbins Road, 
Haven, Mich. 

Dunning & Boschert Press Co., Inc., 
Water St., Syracuse 2, N.Y 

The French Oil Mill Machinery Co., 
West Greene St., Piqua, Ohio 

Hanna Engineering Works, 1767 Elston Ave., 
Chicago 22, Illinois 

Hannifin Co., Div. of Parker-Hannifin Corp.., 
554D S. Wolf Rd., Des Plaines, Ill 

Hydraulic Press Mfg. Co., Marion Rd., Mt 
Gilead, Ohio 

Independent Machine Co., 
Ave., Cuyahoga Falls, Ohio 

Lapeer Mfg. Co., 1149 W. 
Detroit 2, Michigan 

The C. A. Lawton Co., 
DePere 1, Wisconsin 

Lembo M: achine Works, Inc., 248 I 
Paterson 4, 

Lempco Industrial, Inc., 
Bedford, Ohio 

Logan Hydraulics, Inc., 
Ave., Chicago 30, Ill 

Miller Fluid Power Div., 
7JNOIS York Rd., Bensenville, Ill 

The Oilgear Co., 1560 W. Pierce St., 
kee 4, Wisconsin 

Rodgers Hydraulic, Inc., 7401 
Minneapolis 26, Minn 

Valvair Corp., 220 W 
Ohio 


7313 Associate Avenue, 


1990 Springfield Avenue, 


1170 Morris Ave 
, Akron 
Alwood 
Grand 
331 W 


1040 


Munroe Falls 


Baltimore St., 


233 N. Broadway, 


17th St., 


549) Dunham Rd., 


4901 W. Lawrence 


Flick-Reedy Corp., 
Milwau 
Walker St., 


Market St., Akron 3, 


Deflashing Machines 


Anson Tools & Gages, Inc., 
Street, Erie, Pa 

Buttondex C pers ation, 
New York 16, 

Falls Engineering . Machine Co., 
St., Cuyahoga Falls. Ohio 

Ferry Machine Co., West Main Street Exten 
sion, Kent, Ohio 

Foredom Electric Co., Inc., 
cut 

Gaynes Engineering Co., 
Chicago 12, I 

Ketchpel Engineering Co., 1401-04 
Avenue. W. Englewood, N.J 

H. W. Kramer Co., Inc.. 129-30 
Avenue, Richmond Hill 18, N.Y 

Lord Chemical Corp., 2068 S 
York, Pennsylvania 

Lupoline Automatic Polishing 
Corp., 4510 Bullard Ave.. 

Merit Products, Inc., 3691 
Los Angeles 16, Calif 

J. M. Nash Co.. Inc., 2360 N 
Milwaukee 45, Wis 

Ransohoff Co.. N 
Hamilton, Ohio 

The R. R. Siebert Co., 183 St 
Rochester, N.Y 


1504 W. 12th 


386 Fourth Avenue, 
1734 Front 
Bethel, Connecti 
1642 W. Fulton St., 
Palisade 
Jamaica 
Queen St., 
Equipment 
Bronx 70, N.Y 
Lenawee Ave., 
30th = St., 
Sth St 


& Ford Blvd., 


Paul St., 
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Techline Div., Wheelabrator Corp., 
nue V, Vicksburg, Mich 

Tumb-L-Matic, Inc., St. Mary’s St 
Conn. 

Wheelabrator Corporation, 
Mishawaka, Ind 


1414 Ave- 
Stamford, 


1414 S. Byrkit St., 


Degating Equipment 


Anson Tools & Gages, Inc 1504 W. 12th 
Street, Erie, Pa 

Barker-Davis Machine Co., Inc., 91 Mechanic 
Sireet, Leominster, Mass 

Buss Machine Works, Inc., 300 
Holland, Michigan 

Buttondex Corporation, 
New York 16, N.Y. 

Injection Molders Supply Co., 17601 S. Miles 

Cleveland 28, Ohio 

The C. A. Lawton Co., 233 N 
DePere 1, Wisconsin 

Plastic Molders Supply Co., Inc., 74 
Avenue, Fanwood, N.J 

Standard Tool Co., 203 Hamilton Street, Leo 
minster, Mass. 

Sta-Warm Electric Co., 858 N 
Street, Ravenna, Ohio 

Stricker- Brunhaber. ata 19 West 
New York 10, 

Techline Div., W a Corp 
nue V, Vicksburg, Mich 


Eighth St., 


386 Fourth Avenue, 


Broadway, 


South 


Chestnut 
24th St., 


1414 Ave 


Dies, Cutting 


A & S Steel Rule Die Corp., 
New York 2, N.Y. 

Able Steel Rule Die Co., 65 
New York 12, N.Y. 

Accurate Steel Rule ~~ Mfrs 
St., New York 10, N 

Akron Presform Mold Co 
Cuyahoga Falls, Ohio 

Aulas-Sandt Corp., 240-42 West 23 St., 
York 11, New York 

Blaw-Knox Co., 300 Sixth 
22, Pennsylvania 

Crucible Steel Co. of 
2518, Pittsburgh 30, Pennsylvania 

Entoleter Div., Safety Industries, Inc., 
Dixwell Ave., New Haven, Conn 

Falls Engineering & Machine Co., 17 
Street, Cuyahoga Falls, Ohio 

G&S Label Corp., 49 West 27 
York 1, N.Y. 

Independent Die & Supply Co 

. St. Louis 4, Mo. 

ian Die Cutting Corp., 473 
Street, Brooklyn 15, New York 

Payne Tool & Engineering Co., 
Columbia St., Springfield, Ohio 

J. A. Richards Co., 903 N. Pitcher St.. 
mazoo, Mich. 

S. Todaro Co., 52 Trinity 
N.Y. 


19S Chrystie St., 
Bleecker St., 
22 West 21st 
2038 Main St., 
New 
Avenue, Pittsburgh 
America, P.O. Box 
1187 
34 Front 
Street, New 
2641 La Salle 
President 
1300 W 
Kala 
Place 


Buffalo 1, 


1881 Park 


Tronomatic Machine Mfg. Cor; 
N.Y 


Avenue, New York 35, 
United Shoe M:z ichinery 
St., Boston 7, Mass. 
Western Supplies Co., 
Louis 6, Mo. 


Corp.. 140 Federal 


2920 Cass 


Avenue, St 


Heating Equipment for Molds 


— Hydrotherm Corp., 
Long Island City 1, 
Blaw- Knox Co., 300 Sixth 
E. B ‘Blue Co., 651 Connecticut 
Norwalk, Conn 
Briscoe Mfg Co., 
bus 3, Ohio 
Clifton Hydraulic Press Co., 289 
Road, Clifton, NJ 
Conapac Corp., 120 East 13 St., New York 3, 
N.Y. (U.S. & Canadian Dist. for Hydro- 
ss hemie Ltd.) 
C. Cooper Co., 
c hicago 5, Ill 
Dean Therom-Pane! Coil Div., 
ucts, Inc., 616 Franklin Ave., 
N.Y 
| Engineering, Inc., Peir Lane, W. Cald- 
we 
Electric Trading Co., 
York 13, NLY. 
Erinac Equipment Corp., 225 
New York 12, N.Y 
Falcon AL. Co., 
Brighton, Pa 
General Electric Co., Apparatus 
River Rd., Schenectady 5, N.Y 


10-55 Jackson 
New York 

Avenue, Pittsburgh 
Avenue, § 
1055 Gibbard Ave., Colum 


Alwood 


1467 S. Michigan Ave., 


Dean Prod- 
Bklyn. 38, 


313-315 Canal St., New 
Lafayette St., 
13th 


Street, New 


Sales Div., 1 
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Gerin Mfg. Inc., 683-685 N. Sth St., Newark 

> oe 

Glenn Electric Heater Corp., 
nue, Newark 8, NJ 

Grieve-Hendry Co., Inc., 
Ave., Chicago 7, Ill 

Guild Electronics, Inc., Dynatherm Div., 388 
Broadway, New York 13, N.Y 

Hotwatt, Inc., 75 Maple St., Danvers, Mass 

Improved Ley ichinery, Inc., 150 Burke St., 
Nashua, 

Industrial He ater Co., Inc., 417 Canal St, 
New York 13, N.Y 

Industrial Mfg. Corp., 31 | 
dianapolis 4, Ind. 

Injection Molders Supply Co., 17601 S. Miles 
Rd., Cleveland 28, Ohio 

Mercury Molding Machinery 
perhan Ave., Yonkers, N.Y 

Omni Products Corp., 460 
New York 16, N.Y 

Pantex Mfg. Corp., 520 Roosevelt Ave., Paw 
tucket, R.I 

Powers Regulator Co., 
Skokie 34, Ill 

Ihe Rainville Co., Inc., 657 
Garden City, New York 

Robbins Plastic Machinery Corp.., 
awaka St., Elkhart, Ind 

W. S. Rockwell Co., 20 Elliot St., 
Conn 

Sterling, Inc.., 
waukee, Wis 

Thermel, Inc., 
Park, Ill 


372 Jellitl Ave 
1401 W. Carroll 


Georgia St., In 


Inc., 972 Nep 


Fourth Avenue, 


3400 Oakton St, 


Franklin Avenue, 


1430 Mish 
Fairfield, 


5200 W. Clinton Avenue, Mil 


9400 Robinson Rd., Franklin 


Marking Equipment 


The Acromark Co., 5-13 Morrell St., Elizabeth 
4,.NJ 

Detiance Machine & Tool Co., 1920 S. Vande- 
venter Ave., St. Louis 10, Mo 

Halvorfold Kwikprint Co., 700 | 
Jacksonville, Fla. 

James H. Matthews & Co., 
Pittsburgh 13, Pa 

Olsenmark Corp., 
York 13, N.Y 

Peerless Roll Leaf Co., Inc., 4511 New 
Ave., Union City. NJ 

Skyline Industries, Titusville, Pa 


Union, 
3829 Forbes Ave., 


124-132 White St., New 


York 


Metal Detectors and Separators 


Allis-Chalmers Mfg. Co., 864 South 
Milwaukee 1, Wisc 

E. W. Brilmayer Laboratories, Inc 
St., New York 38, N.Y 

Carpco Mfg. Inc., 4120 Haines St., 
ville 6, Florida 

Crucible Steel Co. of America, 
Pittsburgh 30, Pa. 

Eriez Mfg. Co., 7 E. 12th St.. Erie, Pa 

Magnetic Engineering & Mfg. Co., 851 Van 
Houten Ave., Clifton, NJ 

Plastic Molders a. Co., Inc., 
Avenue, Fanwood, N 

Radio Corp. of » Naan ol 
Sts.. Camden 2, N.J 

Rainville Co., Inc.. 6457 
Garden City, N.Y 


70th St., 
, 86 Fulton 
Jackson 


P.O. Box 2518, 


74 South 


Front & Cooper 


Franklin Avenue, 


Mold Chillers 


Al-Be Industries, 
alif 

Anson Tools & Gages, Inc., 
Erie, Pa. 

Artisan Metal Products, Inc., 
Waltham 54, Mass. 

Blaw- Knox Co., 300 Sixth Avenue, 
22, Pa 


9516 Rayo St... South Gate. 


1504 W. 12th St., 


63 Pond Street, 
Pittsburgh 


Dean a Panel Coil Div., 
Inc., 616 Franklin Ave., Brooklyn 38, N.Y 
Frank W. Egan & Co., 671 S. Adamsville 
Rd., Somerville, NJ 

Flectric Trading Co., 
York 13, N.Y 

Gerin Mfg. Co., 
Newark 7. N.J 

Goulding Mfg. Co., 

ic 

Industrial Ovens, Inc., 
Cleveland 11, Ohio 

Iniection Molders Supply Co.., 
Rd.. Cleveland 28. Ohio 

L & P Tool Co., 2861 Sidney Ave., 
nati 25, Ohio 

Lembo Machine Works, Inc., 
Paterson 4, N.J 

Liberty Machine Co., Inc 
Paterson 4, N.J. 


Dean Products, 


313-315 Canal St., New 


Inc., 683-685 N. Sth St., 
2929 River St., Saginaw, 
13825 Triskett Rd., 
17601 S. Miles 
Cincin 
248 E. 17th St., 


, 275 Fourth Avenue, 


Mayer Refrigerating Engineers, Inc., Boonton 
Turnpike, Lincoln Park, NJ 

Mercury Industries, Inc., 365 Broadway 
dale, ! 

Mercury Molding Machinery, Inc., 972 Nep 
perhan Avenue, Yonkers, N.Y 

Modern Plastic Machinery Corp., 15 
St., Lodi, N 

Motch & Merryweather Machinery Co., 
E. 22nd St., Cleveland 17, Ohio 

National Rubber Machinery Co., 
chinery Div., 47 W. Exchange St., 
Ohio 

Omni Products Corp., 460 
New York 16, N.Y 

Pecorp, Inc., Basin Rd., P.O. Box 3164 
Wilmington 4, Del 

The Rainville Co., Inc., 657 
Garden City, N.Y 

Saren, Inc., 816 N. Kostner Ave., 
ill 

T. Shriver & Co., Inc., 808 
Harrison, N.J 

Sterling, Inc., 5200 W 
kee, Wis 

Tenney Engineering, Inc., 
Rd., Union, 

John Verduin Machine “ orp., 
Avenue, Paterson 4, 

Vic Mfg. Co., 1313 
neapolis, Minn. 

John Waldron Corp., P.O. Box 791, 
Rd., New Brunswick, N.J 

Wilkinson Co., 619 E. Tallmadge Ave., 
10, Ohio 


Hills 


Union 


1258 


Plastics Ma 
Akron & 


Fourth Avenue 


Franklin Ave 
Chicago 51 
Hamilton St 


Clinton Ave., Milwau 


1090 Springfield 


345-357 Tenth 


| Ave., Min 


River 


Akron 


Mold Components, Standard 


Crucible Steel Co. of America, P.O. Box 
2518, Pittsburgh 30, Pa 

Damen Tool & Engineering Co., Inc., 4621 
4627 N. Olcott Ave., Chicago 31, Ill 

Detroit Mold Engineering Co., 6686 E. Mc 
Nichols Rd., Detroit, Mich 

National Tool & Mfg. Co., 
Kenilworth, N.J 

Omni Products Corp., 460 
New York 16, N.Y 

The Van Dorn Iron Works Co., 
79th St., Cleveland, Ohio 


100 N. 12th St 


Fourth Avenue, 


2685 East 


Molds 


ABA Tool & Die Co., Inc., 1395 Tolland 
Turnpike, Manchester, Conn 

Akron Presform Mold Co., 2038 Main St., 
Cuyahoga Falls, Ohio 

Astor Tool & Die Co., 5-01 
Island City 1, N.Y 


B & E Electroform Co., 
NJ 


47th Rd., Long 


Greely Ave., Union, 


Bart Manufacturing Corp., 227 Main St., 
Belleville 9, N.J 

Beacon Die-Mold Inc., 57 
ton, NJ 

Blackhawk Moldine Co., Inc.., 
Road, Addison, Ill 

Conforming Matrix Corp., 
Bldg., Toledo 2. Ohio 

Damen Tool & Engineering Co.. Inc., 4621 
4627 N. Olcott Ave., Chicago 31, Ill 

Flectroforms, Inc., 239 E. 165 St.. Gardena 
Calif. 

Electromold Corpor ition, 
Trenton 9, 

Geneve Mfg Corp., 


Crooks Ave., Clif 
Commercial 


Toledo Factories 


140 Enterprise Ave 


288 Third St., Trenton 


Hartland Plastics Inc., 340 Maple Avenue, 
Hartland, Wis 

T. V. Jay Co., 2227 W. Belmont Ave 
8, Til 

a ~ rty Tool & en Co. 18 § 

Irvington 11, NJ 

nae Mueller, 125 N 
geles 36, Calif 

Oak Engineering Co., Inc., 110 
St., Gloucester City, NJ 

Pasley’s Plastic Products, Inc., 1275 Ellsworth 
Industrial Dr.. N.W., Atlanta 18, Ga 

Planet Plating Co.. Inc., 494 Morgan Ave 
Brooklyn 22. 

Plastic Mold Tool & ~ o- Inc., 1 
Street, E. Rutherford, 

Plastiplate Co., Inc., 7-9 _ Ave., 
River, N 

Plating Engineering Co., 
Milwaukee 19, Wis 

Reinhardt Plastics Co., 
Denver 2, Colo 

—— Plastic Mold Co., Inc., 35 

. Clifton, NJ 


, Chicago 
20th 
Detroit St., Los An 


Monmouth 


Maple 
South 
1928 S. 62nd St 
1611-15 Platte St 


Sebago 





J. C. Tilp, Inc., 
Union, N.J. 
Sawaya Mfg. Co., Inc., 

dad, Colo. 
Sierra Electric Corp., 
dena, Calif. 
Stokes-Trenton, Inc., 150 
Trenton 9, N.J. 

Timely Products Co., 308 
Moines 15, lowa 
Ultra Electroforming 
Ave., Pitman 7, 


Springtield & Miltown Rds., 
305 State St., Trini- 
15100 S. Figueroa, Gar- 
Enterprise Ave., 
Rogers Rd., Des 


& Mfg., 110 Cedar 


Motors 


Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis. 

General Electric Co., Apparatus Sales Div., 1 
River Road, Schenectady Ss A 

Induction Motors Corp., 570 Main Street, 
Westbury, New York 

Modern Plastic Machinery Corp., 15 
St., Lodi, N.J. 

The Oilgear Co., 
4, Wisconsin 

Reliance Electric & Engineering Co., 24701 
Euclid Ave., Cleveland 17, Ohio 

Sterling Electric Motors, Inc., 5401 Telegraph 
Rd., Los Angeles 22, Calif. 


1163 S. 70th St., 


Union 


1560 Pierce St., Milwaukee 


Platens, Press 


Adamson United Co., 

» - py 

_ E ert & Son, 21 Nottingh: lay 

Pn oa 3, N.J. peed. 

Atlantic Mfg. Co., Ninth & Mas 
Philadelphia 22, Pa. a sn 

Baldwin-Lima-Hamilton Corp., Philadelphia 
National Bank Bldg., Philadelphia 7, Pa. 

Berthelsen Engineering, P.O. Box 1423, Joliet, 
Illinois 

Birdsboro Steel Foundry 
1951 Furnace St., Birdsboro, Pa. 

E. W. Bliss Co., 1375 Raff Road, S.W., Can- 
ton 10, Ohio 


Bolling, Stewart & Co.. Inc., 3190 E. 65 
Street, C leveland 27, Ohio oo ee 
rae S. Carver, Inc., 1 Chatham Rd., Summit, 


289 Alwood 
Custom -\¢ ~ aims Co., 2414 McKinley 
Ave., Erie, Pa. 2 
Dake Corp., Grand Haven, Mich. 
Dunning & Boschert Press Co., Inc. 
Water St., Syracuse 2, N.Y 
Elmes Engineering Div. 
Foundries, 1150 
nati 29, Ohio 
Erie Engine & Mfg. Co., 
Erie, Pa. 
Falcon Equipment Co., 
Brighton, Pa. 
French Oil Mill Machinery Co., 
Greene St., Piqua, Ohio 
Johnson Machinery Co., 
Elizabeth, N.J. 


730 Carroll Street, Ak- 


& Machine Co., 


Clifton Hydraulic 
Road, Clifton, NJ. 


Press Co., 
, 331 W. 


“American 


Steel 
Tennessee Ave., 


Cincin- 
12th St., 
13th St, New 
1040 W. 


953 E. 


90 Elizabeth Ave., 
Karlton Machinery Corp., 210 E. Ohio St., 
Chicago 11, Ill. (Rep. for Becker & Van 
‘ ye! 
ake Erie Machinery Corp., P.O. Bo» 
renal, 7, NY. es en 
The A. Lawton Co., 233 N. Broadws 
: DePere i, Wisconsin sia aa 
empco Industrial, Inc., 5490 Dunh , 
Bedford, Ohio nispeatiema 
The Lodge & Shipley Co., 3055 Colerain Ave., 
Cincinnati 25, Ohio , 
Logan Hydraulics, Inc., 4901 W. Lawrence 
a tt ae 30, Til. 
ydraulic Press Co., Inc., P.O. 
. » 304 a NJ. re cin 
asadena Hydraulics, Inc., 1433 Lid 
jet Monte, Calif greene 
astic Laminating Cor 2087 Spri Id 
Ave., Vauxhall, N.J. sp —— 
Reliable Rubber & Plastic Machinery Co., 
Inc., 2014 Union Turnpike, N. Bergen, NJ. 
Roehlen Engraving Works, 324 St. Paul St., 
Rochester 5, N.Y. 
Ralph B. Symons Associates, Inc., 3571 Main 
Road, Tiverton, R.I. 
Thermel, Inc., 9400 Robinson Rd., Franklin 
Park. Iil. 
John Verduin Machine Corp., 345-357 Tenth 
Avenue, Paterson 4, N.J. 
Willson Camera Co., 1395 Lawrence Rd., 
Havertown, Pa. 
R. D. Wood Co., Public Ledger Bldg., Phila- 
delphia 5, Pa. 


Power Systems, Hydraulic 
Berihelsen Engineering, P.O. Box 1423, Joliet, 
Il 


Clifton Hydraulic Press Co., 
Road, Clifton, N.J. 

Consolidated Baling Machine Co., 
Third Avenue, Brooklyn 15, N.Y. 

Continental Machinery Co., Inc., 261 Broad- 
way, New York 7, N.Y. 
Dake Corp., 641 Robbins Rd., Grand Haven, 
Mich. 
Erie Engine 
Erie, Pa. 
The French Oil Mill Machinery Co., 
Greene St., Piqua, Ohio 

GPE Controis, Inc., 240 E. Ontario St., 
cago 11, Ill. 

Goulding Mfg. Co., 
Michigan 

Greer Hydraulics, Inc., N.Y. 
Airport, Jamaica 30, N.Y 

Hannifin Co., Div. of Parker-Hannifin Corp., 
554D S. Wolf Rd., Des Plaines, Ill. 

Guy P. Harvey & Son Corp., 40 Spruce St., 
Leominster, Mass. 

Hull Corp., Hatboro, Pa 

The Hydraulic Press Mfg. Co., 
Mt. Gilead, Ohio 

Johnson Machinery Co., 
Elizabeth, N.J. 

Kabar Mfg. Corp., 
New York 62, N.Y 

Karlton Machinery Corp., 
Chicago 11, Ill. (Rep 
Hullen) 

The C. A. Lawton Co., 233 
DePere 1, Wisconsin 

Logan Hydraulics Inc., 4901 W 
Ave., Chicago 30, Ill 

Mayflower Electronic Devices Inc., 
trial Ave., Little Ferry, N.J 

The Oilgear Co., 1560 W 
waukee 4, Wis 

Possis Machine Corp., 
Minneapolis 3, Minn 

Racine Hydraulics & Machinery, Inc., 
Albert St., Racine, Wis. 

Rodgers Hydraulic Inc., 
Minneapolis 26, Minn 

om Engineering Co., 


1. 
Ralph B. Symons Assoc. Inc., 
Road, Tiverton, R.I 
R. D. Wood Co., Public Ledger Bldg., Phila- 
delphia 5, Pa. 


289 Alwood 


408-L 


& Mfg. Co., 953 E. 12th St., 


1040 W. 
Chi- 
2929 River St., Saginaw, 


International 


Marion Rd., 
90 Elizabeth Ave., 


1907 White Plains Rd., 
210 E. Ohio St., 
for Becker & Van 


N. Broadway 
Lawrence 
20 Indus 


Pierce St., Mil- 


1645 Hennepin Ave., 
2000 


7401 Walker St., 


Box 329, Salem, 


3571 Main 


Preformers 


The Bonnot Co., 
Canton 2, Ohio 

Arthur Colton Co., Div 
3400 E. Lafayette St., 

Logan Hydraulics Inc., 4901 W. Lawrence 
Ave., Chicago 30, Ill. 

Rodgers Hydraulics Inc., Walker St., 
Minneapolis 16, Minn. 

F. J. Stokes Corp., 5500 Tabor Rd., Philadel- 
phia 20, Pa. 

Ralph B. Symons Associates, Inc., 
Rd., Tiverton, R.I 


722 Mulberry Ave., S.E., 
of Snyder Corp., 


Detroit 7, Mich. 


7401 


3571 Main 


Preheating Equipment 


Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis. 

D. C. Cooper Co., 1467 S. Michigan Avenue, 
Chicago 5, Iil. 

Faratron, 447 Union Pacific Avenue, Los An- 
geles 23, Calif. 

Girdler Process Equipment Div., Chemetron 
Corp., 334 E. Broadway, Louisville 1, Ky 

Guild Electronics Inc., Dynatherm Div., 388 
Broadway, New York 13, N.Y 

W. T. La Rose & Assoc., Inc., 
York 

Mayflower Electronic Devices, Inc., 20 Indus- 
trial Avenue, Little Ferry, N_J. 

Radio Frequency Co., Inc., 44 Park Ave., 
Garden City, N.Y. 

The Rainville Co.. Inc., 657 Frarklin Ave., 
Garden City, N.Y. 

Raybond Electronics, Inc., 66 Needham 
Street, Newton 61, Mass. 

Reeve Electronics, Inc., 609 West 
Chicago 6, I 

Sealomatic Electronics Corp., 429 Kent Ave- 
nue, Brooklyn 11, New York 

Sherman Industrial Electronics, 601 West Col- 
lege Avenue, Box 813, State College, Pa. 

Ralph B. Symons Associates, Inc., 3571 Main 
Rd., Tiverton, R.I. 


1163 S. 70th St., 


Troy, New 


Lake St., 


The Thermatron Co., Div. of 
Gibbs Sewing Mi achine Co., 
New York < 

Timadco, Inc., 
New York 

Weidotron “SPs 841 
Newark 12, N.J 

Young Bros. < o., 1823 
Cleveland 13, Ohio 


Willcox & 
214 W. 39 St., 


2 Jericho Turnpike, Mineola, 


Frelinghuysen Ave., 


Columbus Road, 


Pulverizing Units 


Paul O. Abbe, Inc., 
Falls, N.J. 

American Pulverizer Co., 1249 Macklind 

St. Louis 10, Missouri 

Custom Machine & Design, 
1064, 200 S. Forge St., 

Entoleter Div., 
Dixwell Ave,, 

Ferro Corp., 
Liverpool, Ohio 

First Machinery Corp., 
Brooklyn 15, 

Johnson Miz achinery Co., 
Elizabeth, N.J. 

Franklin P. Miller & Son, Inc., 
Street, E. Orange 16, N_J. 

—— Mill Machinery Co., 

Utica 1, N.Y. 

Puls; a | Con P., 550 High St., Perth Amboy, N.J. 

Pulverizing Machinery Div. Metals Disinte- 
grating Co., Inc., 30 Chatham Rd., Summit, 
N. 


257 Center Ave., Little 


Inc., P.O. Box 
Akron 9, Ohio 
Safety Industries, Inc., 1187 
New Haven, Conn. 

Patterson Equipment Div., E 


209-289 — 10th St., 
90 Elizabeth Ave., 
36 Meadow 


210 Seward 


The Rainville Co., 
City, N 

Charles Ross & Son Co., 
Brooklyn 5 

Sturtevant Mill Co ; 
Mass 


657 Franklin Ave., Garden 


148 Classon Ave., 


103 Clayton St., Boston, 


Tables, Elevating 


Adamson United Co., 
Akron 4, Ohio 
Bolling, Stewart & Co., Inc., 
St., Cleveland 27, Ohio 
Clifton Hydraulic Press Co., 
Clifton, N.J. 
Economy Engineering Co., 
Chicago 24, IIl. 
Erie Engine & Mfg. Co., 
Erie, Pa. 
Farrel-Birmingham Co., Inc., Ansonia, 
French Oil Mill Machinery Co., 
Greene St., Piqua, Ohio 
Hamilton Tool Co., 917 
Hamilton, Ohio 
Lewis-Shepard Products, Inc., 125 
Street, Watertown 72, Mass. 
Mercury Industries, Inc. 365 
Hillsdale, N.J 


730 Carroll Street, 


3190 E. 65th 
289 Alwood Rd., 
4511 W. Lake St., 
953 East 12th St., 


Conn. 
1040 W. 


Street, 


Walnut 


Hanover 
Broadway, 


Tumbling Machines 


Abbe Engineering Co., 420C Lexington Ave- 
nue, New York 17, N.Y. 

Acme Machinery & Mfg. Co., Inc., 20 South 
Broadway, Yonkers 2, N.Y. 

Ball & Jewell, Inc., 24-28 Franklin St., 
lyn 22, N.Y. 

omen Machinery, Inc., 2721 S. San Pedro 

Los Angeles 11, Calif. 

nae Corp., Patterson Equipment 
Liverpool, Ohio 

Injection Molders Supply Co., 
Rd., Cleveland 28, Ohio 

H. W. Kramer Co., Inc., 120-30 Jamaica 
Ave., Richmond Hill 18, N.Y. 

Lupoline Automatic Polishing 
Corp., 4510 Bullard Ave., Bronx 70, N.Y. 

Omni Products Corp., 460 Fourth Avenue, 
New York 16, N.Y. 

Pat‘erson-Kelley Co., 


Brook- 


Div., E. 
17601 S. Miles 


Equipment 


Inc., E. Stroudsburg, 


a. 

Rainco Mfg. Inc., R.D. #2, Franklin, Pa 

Ransohoff Co., North Sth Street & Ford 
Blvd., Hamilton, Ohio 

The R. R. Siebert Co., Paul St., 
Rochester, N.Y. 

Techline Div., Wheelabrator Corp., 
nue V, Vicksburg, Mich. 

Tumb-L-Matic, Inc., St. Mary’s St., 
Conn. 

Werner & +e Corp., 
New York 36, N.Y. 


183 St. 
1414 Ave- 
Stamford, 
500 Fifth Ave., 
1414 S. Byrkit St., Mish- 


Wheelabrator Corp., 
awaka, Ind. 
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Casting 


polyurethane chairs 


Sit up and look! Sit down and feel! An upholstered, 
all-urethane chair molded about a steel skeleton. 

Perfection of a method for closed molding urethane 
foam may remove the last obstacle in this material’s 
competition for the furniture market, one of the two 
major industries in which it has become a significant 
challenge to other materials. Developed by General 
Tire & Rubber Co. for Karpen Furniture, a division 
of Schnadig Corp., the process involves injecting foam- 
forming chemicals into a mold retaining a steel frame- 
work. 

The furniture market is presently the largest consumer 
of urethane foam. It is easy enough to slice sections 
off a foam bun for use in throw cushions and square 
Scandinavian furniture. For upholstered furniture, how- 
ever, it is necessary to cut the slab as close to size as pos- 
sible. This gives not only rounded edges, but also large 
amounts of scrap. The end result costs almost as much 
trouble and money as the traditional animal hair or 
textile wadding. 

Development of the Karpen-General Tire & Rubber 
process may eventually permit mass production of 
quality upholstered furniture. Here is the way the line 
of five chairs comprising Karpen’s Chair-Foam Collec- 
tion is made: At its Chicago headquarters, Karpen 
manufactures a tubular steel frame (Figure 2) for a 
given design. The frame is shipped to the Marion, Ind., 
plant of General Tire & Rubber Co., where engineers 
have built a mold for that particular design. Once the 
steel skeleton is positioned in the silicone-coated mold, 
the formulation—a liquid polyether, an isocyanate, an 
amine catalyst, and a fluorocarbon blowing agent—is 
injected. The mixture foams without addition of heat, 
completely enclosing the steel frame (Figure 3). 

The cured casting (Figure 4) is returned to Chicago, 
where Karpen screws legs into the sockets (Figure 5) 
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and glues fabric to the foam. Zippered or stitched up- 
holstery may also be used. 

Loveseats, sofas, and other seating equipment may 
be fabricated similarly. Design possibilities are endless. 
The technique allows the use of varying foam thick- 
nesses and complex contours. Density of the foam can 
be varied by choosing different grades of components. 
The foam chair above, one of the Karpen line, consists 
of a semi-rigid foam. For even greater seating comfort, 
a relatively flexible foam has been used for the detach- 
able seat cushion. 

The process is reminiscent of a technique for casting 
insulation around piping and valves. For this purpose, 
the equipment to be insulated is placed within a styrene 
or acrylic shroud. In the case of piping, this may be 
simply a rod extruded in a diameter larger than that 
of the pipe. The formulation is foamed in the cavity 
between the pipe and shroud, and after it has set, the 
release-coated tubing is stripped off. 

Conventional foamed rubber is still the material in 
great demand for high-priced furniture; consumption of 
urethanes is 20-million pounds per year less. Use of 
rubber, however, is limited by its need of vulcanizing. 
It must either be used in slab form or molded to shape 
and fastened to wood frames. Further, urethanes have 
several physical characteristics superior to those of 
foamed rubber. The urethanes are tougher and lighter, 
and will not yellow with age. 

Experimentation in foaming urethanes in closed 
molds has been underway for many years. This first 
commercial application involving the process should 
indicate whether quality urethane furniture can be mass 
produced, as well as provide incentive for use of similar 
techniques in other industries. 
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Technical aspects 


of molding acrylics 


This second half of a two-part article begun in December 


discusses the actual techniques used to mold acrylics 


J. F. MOORE* 

Various formulations of Plexiglas and Implex have 
been discussed along with their physical characteristics, 
mold design, and preferred gating systems. Now, let us 
discuss some of the techniques involved in molding 
these materials, first defining the terms moldability and 
flow. They are often misinterpreted and transposed. 

Flow is that property of a molding material de- 
termined by its melt viscosity at a given temperature. 
In order to fill a given mold under a given pressure, 
the melt viscosity of the material must be lower than 
a certain maximum value. In comparing various mold- 
ing compounds, the one that will attain this necessary 
low viscosity at the lowest temperature is called the 
“easiest” or “softest” flow material. 

Moldability, on the other hand, is a broad term 
denoting the latitude which a molding material permits 
in the setup of a molding machine to produce com- 
mercially acceptable parts. Good moldability implies a 
yield of satisfactory parts over a wide range of setup 
conditions, plus a lack of sensitivity to minor variations 
in pressure, cycle, and temperature. 

The hygroscopic, or moisture absorption character- 
istics of acrylics are well known. A thoroughly pre- 
dried molding powder will have at least a 40-60° F. 
wider molding range than a material having 0.3% 
moisture content. However, many molders do no pre- 
drying of acrylics, yet have low rejects for splash, 
blisters, and other effects of moisture content. This 
phenomenon is not a secret with these molders, but 
depends on the shot weight of the parts in relation to 
machine capacity. If a 4-ounce shot is molded in a 
16-ounce machine it may be possible to reduce cylinder 
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temperatures below the point where moisture becomes 
a serious problem. Conversely, if the shot weight is 
close to or above machine capacity, cylinder tempera- 
tures must be increased to a point where the moisture 
content will result in rejects for splash. 

Packaging improvements such as heavy gage poly- 
ethylene liners allow delivery of molding materials with 
a much lower moisture confent than the old asphalt 
barrier drum. These liners are also used in the 1,000- 
pound containers and super containers containing 4,000- 
pounds. 

To demonstrate this more graphically, a drum of 
V-100 colorless material was stored purposely in a 
highly humid atmosphere for 90 days, after which the 
material was predried in an air circulating oven at 
225° F. A standard hopper dryer, set at 120° F., was 
used on the molding machine during the trial run. The 
following reject rate for splash defect was noted: one 
hour predry, 65% rejects for splash; two hour predry, 
33% rejects for splash; four hour predry, 14% rejects 
for splash; and seven hour predry, 3% rejects for splash. 

The test was conducted while molding a flat dial, 
6 by 15 by 0.05-inch thick-single gated, which is the 
most difficult type of part to mold from a splash stand- 
point. It was also found that a 1'2-inch injection 
plunger cushion will eliminate splash caused by trapped 
air. It is believed the larger quantity of cold or cool 
material at the back of the cylinder vents out the air 
which might be trapped when the plunger moves for- 
ward. 


Temperatures 


There is no question that hot molds produce parts 
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with improved physical properties. These temperatures 
should range from 120° F. for Grade 5 materials to 
190° F. for Grade 8 materials. Mold temperatures are 
based on only one factor, however, the speed at which 
the cavity fills. There is a limit to the speed at which 
the acrylics can be shot. We have seen machines re- 
cently that will unload 12 pounds of general purpose 
styrene per second (preplasticized). Acrylics, when 
run on the same machines at the same shooting speeds, 
break down and produce a part with a completely 
frothed surface. The higher viscosity acrylics generate 
too much heat at this fill speed. Changing to a 4-second 
fill, we were able to produce parts with excellent finish. 
Average fill rate when molding acrylics should be more 
than 4 seconds and can range up to 40 seconds for a 
42-inch thick viewer lens. 

Slower injection fill time requires hotter molds due 
to the necessity of keeping the plastified material mov- 
ing without splitting the plastic “envelope.” If part de- 
sign is such that a very rapid filling speed can be used, 
we see no valid reason to use a very hot mold. Lower 
mold temperatures result in cycle economies and better 
control over shrinkage values—if the part is to be 
decorated. 

Instead of increasing pump speed to accomplish 
faster mold filling, we prefer to raise the rear cylinder 
zone temperature. The usual spread on a temperature 
profile would be in the range of 50-100° F., with the 
rear zone being the highest. The center zone should 
be set somewhere between the front and rear tempera- 
ture, preferably closer to the lower front zone. We 
prefer to mold all acrylic formulations by this method. 

Implex, on the other hand, molds better at moderate 
temperatures at a filling speed as fast as the plunger 
can travel, and at the maximum pressure available. It 
has been found that a reverse temperature profile, that 
is, a slightly higher front zone and lower rear zone will 
do several things for Implex finish. The cooler, higher 
inventory of pellets in the rear zone of the cylinder 
will vent off gases and trapped air which cause surface 
smears. Implex can be heated rapidly in the front 
heater zone and, as we pointed out, should be injected 
at the highest possible plunger speed and pressure. 
Small changes in pressure or speed will cause variations 
in the surface appearance. We also pointed out that sub- 
marine gates are preferred. Dispersion plates placed in 
the nozzle will break up the flow of the darker, more 
heavily pigmented materials and produce better finish. 
We prefer dispersion plates to dispersion nozzles since 
the natural stiffness of the material causes a too rapid 
pressure drop when passing through the small orifices of 
the dispersion nozzle. 


Pressures 

Injection pressures required to mold the acrylics are 
high, and we recommend 30,000 psi. pumps and clamp 
pressures in the range of 2% tons per square inch 
(this may be a little on the high side). A soft flow 
material does not actually allow you to use lower clamp 
pressures just because it is soft in the same manner 
that flow material requires higher clamp pressures just 
because it is stiffer. We feel they all require the same 
clamping pressure because it is necessary to reduce the 
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viscosity of the molding materials to a certain level in 
order to mold them properly. Softer materials require 
high clamping pressures because they flow easily and 
will flash the mold if clamp pressure is not maintained 
The stiffer materials require high clamping pressures 
because of the need for higher cylinder heat. 


Scrap and regrind 


An important molding consideration is the usability 
of regrind. Here, acrylics stand out. If handled care- 
fully, kept clean, and screened prior to reuse, second 
and third regrind will approximate virgin material in 
edge color and moldability. Removal of fines and dust 
content generated by the grinding of sprues, runners, 
and rejected parts by screening also removes a large 
percentage of air borne dust and dirt particles. It is 
very important to reduce the particles to a uniform 
size. Fines cause darkening of the polymer due to their 
rapid heat transfer in relation to a pellet or granule 
A #12 stainless steel screen will remove the fines satis- 
factorily. This is a hand operation unless hooked up to 
the grinder. 

Figure 16 shows a system of removing fines auto- 
matically—the “Handy Andy Fine Remover.” It in- 
sures a virtually sealed system, screening small par- 
ticles, dust and fines into a collecting bag which can be 
removed and emptied when necessary. It is useful with 
virgin materials to insure a tight system, free from out- 
side dirt and air borne contamination. It also reduces 
oil, water, and dirt content from air loaders. 

Production rates are affected greatly by fine content. 
A 24-hour run, made recently, on a difficult to operate 
mold proved this point. Using virgin Grade 8 molding 
compound as a control, we took back 1,000 pounds 
of regrind Grade 8 from a molder who does no screen- 
ing and has a fairly high reject rate. We believed this 
to be caused primarily by the fine content in the 
regrind. The third phase of the test was to repelletize 
some of the regrind used in the second phase. The 
regrind pellets were produced by running all the 
material through our production pelleter. 

We found the temperatures required for flash-free 
parts to be 456° F. for virgin material and pelletized 
regrind; 430° F. for untreated regrind. The presence 
of fines in the regrind forced a reduction of cylinder 
temperatures below normal in order to reduce the 
number of rejects caused by decomposition of the 
material. Note that merely repelletizing the regrind 
allowed a return to normal molding temperatures. 

Maximum temperatures for blister-free parts were 
450° F. for virgin material, 410° F. for regrind, and 
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445° F. for pelletized regrind. Note again the necessity 
of reducing temperatures in order to mold acceptable 
parts, and again a return to normal temperatures when 
the repelleted material was used. 

Maximum yield of defect parts was 57% for virgin, 
13% for regrind, and 42% for pelletized regrind. These 
percentages, however, require further explanation. All 
commercially acceptable parts are not totally defect 
free. Tolerances are used and expected. The figures 
noted above were based on our opinion of perfect parts. 
Undoubtedly a higher percentage of parts would be 
acceptable for commercial use, but we do not feel the 
ratio would change very much. This run was made on 
a thin, single-gated part that is greatly affected by 
temperature drift and gate open time. These factors 
are controllable on our laboratory machines. We are 
not recommending that all of you have your regrind 
pelletized, but we do recommend eliminating the fines 
to produce a constant uniform granule size. 

Let’s discuss thickness in relation to the molding 
acrylics. Due to the nature of their view in comparison 
to general purpose styrene (which is about at the op- 
posite ends of the scale), if the part under consideration 
is under 0.060-inch thickness, the styrene will cycle 
faster. This is due to its rapid fill characteristics and 
fluidity. 

A cooler mold will freeze the material rapidly, re- 
sulting in shorter cycles. Conversely, if the part thick- 
ness is over 0.200-inch thick, the acrylic will cycle 
faster than styrene. At this thickness styrene will not 
set up rapidly in the mold, thus prolonging the cycle. 

Actually, a part molded in acrylic with a projected 
area of 100 square inches will mold faster in a 0.125- 
inch thickness than the same part at 0.06-inch thickness. 
The thinner part requires higher cylinder temperatures, 
higher mold temperatures, and higher pressures—all of 
which prolong cycle time. Minimum thickness for mold- 
ing Plexiglas is in the range of 0.06-inch. Due to its 
better flow, Implex can be molded down to a 0.04-inch 
thickness. 

Figure 17 demonstrates a fairly simple method of 
controlling molding quality and size with multiple 
cavity molds. It consists of an engraved “ruler” ad- 
jacent to the base of the sprue bushing and is, in effect, 
a built-in “pressure gage.” It should be 314 inches long, 
¥4-inch wide, and 0.05-inch thick for Plexiglas; 0.03- 
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Fig. 17. Pressure gage set-up for acrylics. 


inch thick for Implex. Numerals are engraved, 1-15, 
spaced 44-inch apart. When the mold is first tried out, 
careful records should be kept as to the number reached 
on the gage in relation to part size and quality. 

In production, all parts filled to the correct degree 
(as determined by the gage) will be uniform in size 
and shape. The molding machine operator need only 
look at the number of the gage when inspecting the 
parts. Molding precise parts such as fountain pen bar- 
rels where thread size is so important, and decorated 
parts where mask fit is vital has proved the value of 
this simple tool. 


Gating and de-gating 


Very often gate location and part appearance after 
degating are cause for contention between molder and 
end user. The end user naturally expects the impossible 
in appearance since he is accustomed to buying metal 
and wood parts without a gate blemish and with uniform 
finish. The gate has been a source of trouble since 
injection molding began. 

Ordinary clipping operations leave a lot to be desired 
from an appearance standpoint—particularly with frac- 
tured gates. The degree of fracture present depends on 
the surface temperature of the molded part at the time 
it is degated. Almost without fail, rigid plastic parts 
that are clipped are easily broken—generally in the 
gate area. 

Degating systems should operate easily, with the best 
finish obtainable, and preferably without fracturing. 
Also, degating must fit within the time cycle of the 
molding operation. 

The normal procedure, when operating a tab gated 
mold, is for the operator to break the gate at the tab 
area, leaving the tab attached to the molded part. It 
is difficult to clip the tab from the molded part, as it is 
usually %-inch wide and an average of 0.1-inch thick. 
It has been found that a steel slitting saw, operating 
at 3,650 rpm. on a standard table saw, will degate the 
tab with a smooth, notch-free finish. The saw is 0.02- 
inch thick, having 25 teeth per inch without rake or 
set-in teeth. These saws are available in several diameters 
from 1-6 inches. 

Thin slitting saws are not suitable for degating flash- 
gated parts since they generate too much heat in such 
insulating materials as plastics. These gates are thin 
in cross section, but generally quite long. A hot blade 
or hot knife (about 275° F.) mounted on a drill or 
arbor press will remove the flash gate evenly and with 
good finish. 

The blade should be flat on one side with the op- 
posite side being ground to a 10° angle. Heater bands 
are wrapped around the shank of the blade or cartridge 
heaters are inserted in drilled holes in the blade. A 
gate 40 mils thick can be removed in a few seconds 
with this device. The contact block should be aluminum 
or some other soft metal to prevent dulling of the sharp 
edge of the blade as it passes through the plastic. A 
rheostat should be used to control the blade temperature. 

The ultimate, of course, is the submarine gate when 
molding Implex. Every time the mold opens a finished 
part is produced, free from surface smears, gates, and 
fractured edges. 
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Here is an empirical formula for determining cycle 
time versus thickness and area: 


Part thickness Less than 0.125-0.150” Over 0.250” 
a 0.125” 

Total cycle time 35-40 sec. 40-60 sec. 60 sec. 
Injection dwell 25 sec. 25-30 sec. 35 sec. 

A rule of thumb for starting cycles: injection time 
should be set at 65% of total cycle; injection pressure 
should be set at 94 maximum; mold temperature should 
be turned on in sufficient time to allow entire mold 
surface to come up to heat; and minimum molding 
conditions should be as follows— 


Grade5 Grade6 Grade8& 
Rear cylinder zone 410° F. 440° F. 480° F. 
Center cylinder zone 380 400 440 
Front cylinder zone 360 400 440 
Nozzle temperature 325 350 375 
Mold surface temperature 125 140 175 


The temperature profile is from low to high, front 
to rear zones. As the cavities fill and the heat require- 
ment is indicated, it is preferred that rear zone tem- 
perature be increased before additional injection pres- 
sure is applied and before front and center zones are 
increased. 


Annealing molded parts 


Annealing a properly molded part both improves 
its quality and ensures durability in service. To test 
its practical significance with Plexiglas, an outdoor 
exposure program was begun over five years ago. Auto- 
motive parts molded commercially under known con- 
ditions were annealed and tested at Bristol, Pa., together 
with unannealed samples of the same parts. These 
included tail light lenses, parking light lenses, speed- 
ometer panels, clock dials and faces, fuel gage dials, 
and reflectors. All were examined periodically over the 
five year period. 

Observations showed that in commercially molded 
parts, the use of high cylinder temperatures and high 
mold temperatures produces better molded parts which 
are more resistant to crazing and the opening of weld 
lines on outdoor exposure. Annealing improves craze 
resistance and helps prevent the opening of weld lines. 
It has less effect, however, on improving the perform- 
ance of Plexiglas VS parts than it has on Plexiglas V 
or VM. 

It seems definite that, if maximum resistance to out- 
door exposure is necessary, annealing is well worth 
the time and money. A further implication—Plexiglas 
VS should be limited to applications involving a mini- 
mum of outdoor exposure. 

A test was devised to check the stress in molded 
acrylic parts, both as molded and as annealed. It in- 
volves dipping the parts in ethyl acetate and observing 
them when removed. The actual technique is as follows: 
Parts and solvent are maintained at 25° C., or at room 
temperature, and the parts are immersed in the solvent 
for two minutes (Grade 8) or fifteen seconds (Grade 
6 or 5); the molding is air dried for 3-5 minutes; and 
examined for crazing and cracking. 

The moldings should be relatively low in moisture 
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content, and the ethyl acetate should be 98% pure and 
free of foreign matter. It is important that the alloted 
immersion time is not exceeded as this will damage 
the surface of the molded part severely. The tested 
parts must be discarded after examination. 

The aforementioned test has been used with an 
assortment of molded parts collected from molders. 
Results indicate that although well-molded parts will 
not craze when dipped in the ethyl acetate bath, poorly 
molded parts will craze readily. A properly annealed 
part will not craze when solvent-dipped. It should, 
however, be cooled to room temperature before being 
immersed, otherwise it will craze severely and possibly 
rupture. 

There is, at present, no information available to 
correlate the results of this test with part service life. 
Such information would be extremely valuable, but 
could be obtained only by following the history of a 
sufficiently large number of moldings. We believe that 
the test can establish whether one molded part is better 
molded than another, however, without additional ex- 
perience the test cannot label a given part as satisfac- 
tory or unsatisfactory. 

In the various molds which we have converted from 
conventional gating to either tab or restricted runner 
gating we have had the advantage of testing parts for 
craze resistance by the ethyl acetate test. Conventionally 
gated parts craze, generally along the line of flow, in 
the standard immersion time. Tab gated parts did not 
craze in the standard time and some parts did not 
craze even after immersion for 6 minutes. Some slight 
checking occurred at the sawed edge where the tab was 
removed. The usual surface-destroying action of ethyl 
acetate was not observed in the tab-gated parts even 
at 6 minutes. 


Summary 

Acrylic materials can be molded over a wide range 
of conditions and gating design. It is certainly the in- 
tention of the mold builder, molder, and the material 
supplier to provide the end user with a product with 
excellent physical properties and appearance. It is 
important to us, the material supplier, to investigate 
the processes under which you, the molder, are using. 
We can then make continued improvements. It should 
be pointed out here that we never could have developed 
the systems discussed without the complete cooperation 
of our customers. Their intense curiosity as to why 
materials behave as they do, plus their willingness to 
“cut and try” to prove the point (in spite of many 
disappointments), is much appreciated. 


— Tne END 
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Compression & transfer molding 


Selling with the times 
Edited by: PAUL E. FINA* 


In most of the previous articles, this section has con- 
cerned itself primarily with many facets of technical 
and engineering problems in the thermosetting field. 
The concepts reviewed were not necessarily new 
thinking but were intended to keep the molder informed 
of the latest developments and innovations. Such items 
as tolerances, molding pressure requirements, shrinkage 
control, quality molding, epoxy molding compounds, 
data sheets, technical conferences, etc., were discussed. 

It is important, too, to discuss the organizational 
changes that have been occurring in the past few years. 
The thermosetting field has not remained at a status 
quo with conservatism the governing factor. Behind 
the growing markets has been a liberal viewpoint. The 
custom molder who has confined his interests to a 
limited sphere has been hurt considerably. He has al- 
lowed the more open minded forms to surpass him. 
The new viewpoint has resulted in many changes in 
management thinking. 

The primary evolutions in the thermosetting field 
may be listed as follows: 

1.—The emergence of the captive molder into a vol- 
ume purchaser of raw materials (with its consequen- 
tial effect on the custom molders). 

2.—A host of new plastic compounds. 

3.—The trend towards automation (so as to lower 
labor costs). 

4.—Potential competition with foreign commerce. 

5.—Advanced molding technology and fabrication 
techniques. 

6.—Improvement in the properties of existing ma- 
terials. 

The impact of these developments has persuaded 
many molders and fabricators to reassess their aims 
and adapt themselves accordingly. Several companies 
have decided to specialize in a particular phase of 
the plastics field. A few material producers have decided 
to become more basic in their product, leaving the final 
compounding to the smaller, more specialized suppliers. 
© Oisacior uf Sales Banlaces 
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Some compounders of molding materials have decided 
to mold their own materials, while many molding es- 
tablishments have sold their molding operations. The 
effect has been dynamic! Management has been forced 
to reorganize with major shifts in personnel. 

One of the major areas subject to reorientation has 
been the sales force. Each company, especially the 
custom molder, has had to study its most effective 
means of selling. The success of any company depends 
on a good sales program with the salesmen carrying 
out the sales policies. Since they are usually the only 
contact between the customer and seller, they must be 
carefully chosen and trained. 


The nature of selling 


What kind of person is needed to carry out the 
tremendous responsibility of selling? Who should be a 
salesman? The salesman must have a technical back- 
ground; he must be pragmatic; he must be sophisticated 
(informed); and he must be logical. The widened scope 
of plastics indicates that a more qualified person than 
ever is needed to call on the prospect. The standard 
“representative” type of selling has become less and less 
effective. 

The sophisticated salesman or sales engineer (which- 
ever he may be) knows that emotional selling is passé. 
The sales close arguments for obtaining the order 
should be confined to logical reasoning. The demon- 
strations prior to close must include both information 
and facts. The initial approach must have been prag- 
matic. By pragmatism we mean that a “cash value” is 
associated with the prospective call. Each call should 
be practical and of value to both salesman and cus- 
tomer. 

The salesman should assess the application in question 
and then decide whether the requirements can be met 
by his company. Should he decide that his company 
has the equipment, tools, correct materials, experience, 
and know-how needed to produce the part, then he 
should continue with his efforts. It is not expedient to 
sell what is not practical to produce. 
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Selling can be fun 

When the salesman or sales engineer calls on a po- 
tential customer, he should stress his company’s ability 
to produce, indicating the services afforded. He should 
instill confidence. Other features to stress are quality 
control, good tooling design, reliability of equipment or 
presses, and design experience. Selling on a basis of 
price is risky and usually implies reduction in quality 
or taking a financial loss. This is not the day of price 
cutting but the day of quality selling! 

Selling can be an interesting experience. Selling 
should be logical, not emotional, and the presentation 
should be plainly given. A buyer or engineer can only 
be impressed when he hears rational and reasonable 
arguments simply told. Cries for business, pleading for 
business, wanting a “chance” at a job, taking on a 
pathetic appearance, or taking issue with his customer’s 
negative attitude, are poor means to an end. 

Selling can be fun when the salesman (or sales en- 
gineer) is confident of his company’s resources and his 
own ability. It is a far better achievement to have sold 
on the basis of quality than to sell on a basis of price. 
There is a thrill to a “close” with the knowledge that 
your company can make a profit which is in direct 
contrast to the fear a supplier has when he has made 
a calculated risk on the selling price. Fair, original 
prices which are consistently cut could lead to eventual 
demise of a company. 


The nature of decisions 


Since a salesman is constantly confronted with de- 
cisions, let us examine what constitutes a decision. It 
can be argued that decisions are based on accumulated 


experience and knowledge, whereas judgments are 


based on wisdom. Good decisions and right judgments 
are essential for the proper development of any com- 
pany’s program. But let us delegate judgments to man- 
agement and confine this discussion to the nature of 


decision making. Major decisions in a company can be 
made by a qualified person or by a group of individuals, 
each qualified within a specialized segment of an or- 
ganization. 

Seldom can one person lay claim to knowing every- 
thing about tooling, production techniques, estimating, 
purchasing, and engineering. The salesman or sales en- 
gineer calling on an account must find out who makes 
the decisions, planning his call so as to include the 
proper man or men at his prospective customer. His 
presentation varies according to the interest of the man 
listening. 

The purchasing agent is interested in prices, delivery, 
quality, and quantities. The engineering department is 
interested in design, data, properties, behavior of the 
materials, and any technical information. The estimator 
is concerned with weights, costs of materials, suggested 
cycles, and finishing problems. Inspection must know the 
amount of quality control to be exercised. These people 
and others may play quite a role in the final decision 
leading. to an order. Thus, it behooves the sales en- 
gineer (or salesman) to determine quickly the organ- 
izational responsibilities within the company he is calling 
on in order to be effective. The salesman who develops 
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an acumen for sizing up a situation quickly is an asset 
to his company. 


Survival of the fittest 


Today, there are many different kinds of molders 
the large custom molders, the small molder who has a 
press or two with the owner running the equipment 
himself, the proprietary molder who specializes in a 
certain type of product, the captive shop which has a 
department for plastics and prefers to do its own mold- 
ing, the molder who is strictly high production and 
automation minded, and the shop which prefers to 
mold a limited type of materials. 

The bigger companies shouldn’t begrudge business to 
the smaller houses. Nor should they resign themselves 
to the fact that the captive shop is going to prevent 
them from doing business as usual. The large custom 
molders should utilize their well developed talents to 
go after specialty items. Instead of competing to the 
point of no profit, the large custom molder should shift 
his skill to the more difficult projects and create new ap- 
plications. Specialized skills demand a fair price, and 
deservedly so. The molders with a research department, 
the molders who have chemists, the molders with the 
high grade engineers—all have 
which should be put to use. 

The small shops should have the normal run of jobs 


distinct advantages 


since they can easily quote lower prices. These lower 
prices encourage the end user to use more plastics 
The better staffedyand better equipped molder can then 
benefit 

The large molder should look into the new plastic 
materials being brought out. These materials would go 
unnoticed but for the tremendous promotion job done 
by the material manufacturer. Molders who complain 
that the producers of raw material are determining 
the applications and influencing end users, should be 
grateful instead. It is doing their work and increasing 
their business. 

In conclusion, let us say that there is enough work 
for all. It is a matter of going out after it. One must 
adapt to the changing scene. Let the small molder gain 
the job requiring general ability. Let the captive molder 
mold his own products when it is economical for him 
to do so. Let the proprietary molder develop the special- 
ized skill in one line. Let the larger molder (better 
equipped, better staffed) develop the intricate, the new 
and specialized applications wherein his price will not 
be questioned. Let the salesman or sales engineer em- 
ployed by each of these types of molders adapt his 
sales techniques to fit the ever changing times. 


—TuHE END 
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Biaxially Oriented Polystyrene 

Biaxial orientation has created quite a stir among 
film and sheet extruders—an interest so keen that 
many film producers and film converters are looking 
for ways and means to extrude and orient their own 
stock. The main impetus for these investigations is the 
low profit picture existing between the price of resin 
and the price of finished goods. The dropping price 
of styrene, for instance, has caused some converters 
to investigate the possibility of extruding and/or orient- 
ing film for their own use. 

As I stated in the November column, biaxial orienta- 
tion of film and sheet has been with us for several 
years, primarily as a captive operation. However, I 4 
convinced that no amount of captivity can succes:{ully 
keep a process secret. What one man devises, anoii 
can duplicate in time. The only thing that can possib 
be gained by holding a process captive is that it w! 
provide a manufacturer with some earned “lead-time 

In the plastics industry, it has been usual for a new 
idea or patent to be offered to the industry on a royalty 
basis or by license agreement. While this is also hap- 
pening with the orientation process, it has been pro- 
ceeding at a snail’s pace. I recently asked a manufac- 
turer his views on licensing and this was his answer: 
“We have given extensive thought to licensing and 
have come to the conclusion that we do not choose to 
license our procéss. We could not hope to regain 
our large research investment by any royalty or li- 
cense arrangement. Only by direct manufacturing can 
we realize a proper return on our original investment.” 

What he said is certainly true, but does not change 
the situation as it exists today. Some machinery build- 
ers are offering stentering machines, modified for 
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plastic webs. Some also offer assistance and know-how 
in the handling of non-proprietary resins. 

Those wishing to orient film or sheeting should first 
investigate the patent situation thoroughly. Biaxial or- 
ientation is held to be proprietary when patent claims 
describe a process for making and orienting film or 
sheet from a particular resin. Where process patents 
are concerned, the only alternative is to seek license 
from the patent owner. If a resin is a nonproprietary 
one, and a machine patent is involved, then it can be 
assumed that if any other type of machine is substituted, 
the method used will not conflict with the claims of 
the patent. 

General-purpose polystyrene has been captively or- 
iented for the last three years. Rubber modified-high 
impact styrenes, styrene-acrylonitrile, and ABS copoly- 
ners heve also been oriented. Biaxial orientation does 
the most desirable characteristics of poly- 
(clarity, rigidity, and non-toxicity), but does 
its tensile and impact strength. 

Among the very large producers of biaxially or- 
iented film and sheet in this country are Dobeckmun 
(Dow), Du Pont and Plax. In Europe, they are 
Gevaert and North German Sea Cable Works; both 
hold U.S. patents for proprietary designs of specialized 
stentering machines. 

There are four methods of orienting styrene sheet 
and film. Two methods are described in this article, 
while the other two will be covered at a later date. The 
first method, developed by Plax, starts with extrusion 
of general purpose polystyrene at 400° F. +15°. 
Actual temperature of the melt depends on such other 
process variables as screw speed, pressure at the sheet- 
ing die lips, and draw-down speed. In orienting, ex- 
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Proprietary biaxial stretching machine. 
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Stenter-frame diagram. 


trusion speed is lowered but a relatively high die 
pressure is maintained. The lowest allowable melt 
temperature should be used, to obtain a medium- to 
high-gloss finish. The web first contacts a chill roll 
which sets its thickness. It then travels over other 
heated rolls (about 200° F.) which brings the surface 
temperature of the web up and its core temperature 
down to a point slightly above the transition tempera- 
ture of the resin. The temperature given by Bailey* 
for stretching runs 205-250° F. This has been cor- 
roborated in recent tests (220°-260° F.) run for Bruck- 
ner Machinery Corp., Cedar Grove, N.J. 

By controlling a predetermined speed differential be- 
tween the stenter unit or T. D. (transverse direction) 
stretcher and the extruder take-off rolls, orientation 
takes place in the machine direction. Draw-down or 
stretch ratio is about 3:1. Stenter unit width must be 
adjusted to receive a narrower web than is extruded. 
A definite width loss occurs due to the high longitudinal 
stretch. Tensile strength increases two-fold in the di- 
rection of stretch and reduces noticeably at right 
angles to this direction. When the plastic web is cooled 


photo courtesy: Plax Corp 


Polyflex film being produced at Plax Corp. 


January, 1961 


and measured, its tensile reduction ratio of length-to- 
width can be as much as 4:1. 

Clamps on both sides of the stenter frame grip the 
edges of the web as it enters. This becomes the selvage 
which is later trimmed away. Clamp chains, guided 
along channel-cams, form an angle with the center line 
of the web and machine which determines the rate 
(speed) of transverse pull. This angle is adjustable in 
the machine, since the rate must be slower than in the 
machine direction. A longer stenter unit will allow a 
shallower angle which causes a slower rate of pull than 
will a shorter frame. Temperature at the beginning of 
transverse pull is about the same as that used for the 
pull in the machine direction. This is given by Bailey 
as 255° F., and is also in close agreement with recent 
test results. 


The stenter-frame is enclosed by an insulated oven 
chamber divided into fixed temperature zones. Tem- 
peratures in the ovens increase slightly from the point 
of entry (240° F.) to the mid-section of the stenter- 


frame (225' 

delivery. 
The second method uses standard extrusion take-off 
equipment. Machine direction orientation is obtained 
by increasing draw-roll speed relative to cooling roll 
speed. The cooling roll, in this instance, should be 
maintained at about 200° F., the gel point of poly- 
styrene. Avoid air drafts during stretching, as cool 
points in the web will tear rather than stretch. Stock, 
oriented in the machine direction, is fed into the 
stenter frame and stretched transversely so that both 
(Continued on page 75) 


F.), then reduce gradually to 170° at 
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Machine element for longitudinal orientation. 








general/specific interest 


Seal-Draft Weatherstrip Division, Sun Screen Products, 
Inc., Spokane, Wash., offers a 20-year guarantee on 
the flexible Geon vinyl sealer strip used in its doorway 
weatherstrip. 


business developments 


Allied Chemical Corp. announced that facilities will be 
installed for the production of melamine crystal by 
its nitrogen division. 


Tetrafluor, Inc., has purchased additional equipment 
and broadened its product lines. The firm is located 
in Englewood, Calif. 


Heisler Corp., Wilmington, Del., has established a 
development and testing laboratory as the first step 
in expanding its line of thermoplastic powdered 
resins. The firm’s prime interest, however, is in cus- 
tom compounding. 


Automatic Plastic Molding Co., Berkeley. Calif. has 
installed a special automatic injection press for 
turning out 32,000 sealers per hour for the auto- 
motive industry. 


new plastic companies 


Woodbridge Plastics, Inc., has been formed with head- 
quarters in Woodbridge, N. J., to provide custom 
compounding of vinyl and polyethylene for the wire 
& cable, vinyl shoe, profile extrusion, and injection 
molding industries. 


Elotec Corp. is a new plastics firm located in El 
Monte, Calif., which will produce electronic com- 
ponents and air filters. 


market forecasts 


Filon Plastics Corp. reports that the reinforced plastic 
panel industry reached the 100-million square foot 
mark in 1960, and may reach 150-million this year. 


Polycast Corp., Stamford, Conn., predicts a substantial 
increase in the use of acrylic and other types of 
cast plastic sheet to a total of $60-million for this 
year. 


agents, distributors & agreements 


Commercial Resins Corp., St. Paul, Minn., has named 
the following distributors for its CoRezyn materials: 
Robert Stough Plastics Co., Cleveland; Sepsco Plas- 
tics, Inc., Atlanta; Sisko Plastic Enterprises, Miami, 
Fla.; and Lawrence & Erausquin, Toledo, O. 


Johns-Manville has cancelled its agreement with Dumont 
Mfg. Co., whereby the latter firm would have fab- 
ricated J-M’s Min-K aviation insulation. 


Seiberling Rubber Co. has named Nagel & Nax, Inc., 
St. Louis, Mo., distributor for its line of Seilon 
plastics. 


Minnesota Mining & Mfg. Co. and Warner-Lambert 
Pharmaceutical Co. have suspended action aimed at 
combining the two companies, awaiting clearance 
by the Justice Department. 


change in corporate name 


Philip Shuman & Sons are now conducting business as 
Philip Shuman & Sons, Inc. The firm is located in 
Buffalo, N. Y. 


changes in ownership 


Barash Co., Inc., vinyl coated fabric manufacturer, has 
been acquired from U. S. Plywood Corp., by Samuel 
Abrams, Ira Abrams, Harold Holden, and Michael 
Barash. 


Interchemical Corp. has announced the purchase of 
Landers Corp., Toledo, O., a manufacturer of 
laminated and plastic coated fabrics. The Landers 
plant will operate as a unit of the newly-formed 
coated fabrics division. 


new plants, labs & additions 

Ferro Corp. recently completed a quarter-million dollar 
plant in North Miami, Fla., for the production of 
fiber glass reinforcements and colorants. J. Gerry 
Browne will manage the operation. 


Dow Chemical Co.’s Louisiana Division officially opened 
its polyethylene plant in Plaquemine, La. 


Columbia Technical Corp. has opened its new plant in 
Woodside, N. Y. Among other protective coatings, 
the firm manufactures fire retardants. 


Witco Chemical Co. has completed a $250,000 ex- 
pansion of its Chicago Laboratories. 


U.S. Rubber’s Naugatuck Chemical Division has moved 
its New York and Philadelphia district sales offices 
to 97 Bayard St., New Brunswick, N. J. 


Girdler Process Equipment Division, Chemetron Corp., 
has moved its headquarters, sales, and engineering 


offices to 2820 W. Broadway, Louisville, Ky. 
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PE Pipe Formulations 


Among the materials suppliers develop- 
ing polyethylene pipe resins are Eastman 
Chemical Products Inc., Union Carbide 
Plastics Co., and Phillips Chemical Co. 
All three have made available resins which 
have been approved by the National Sani- 
tation Foundation for the production of 
pipe suitable for transmission of potable 
water. 

Eastman has two Tenite polyethylene 
materials reported to yield pipe with 
smooth, glossy surfaces at fast production 
rates. The type II formulation, 2521E- 
60099, has a density of 0.939; the type 
III formulation, 2811E-80010, a density 
of 0.950. Properties of the resins, type IT 
and III respectively, are: melt index— 
0.9-1.4, 0.6-0.8; tensile at upper yield, 
psi.—2480, 3350; and stiffness in flexure, 
psi.—68,000, 97,000. 


Readers’ Service Item 1 


UNION Carbide’s DGDA-2033 Black 

4865 is claimed to offer advantages in 
long term stress properties and processa- 
bility at high extrusion rates. It is designed 
to meet the requirements for type II, series 
2 and 3. Melt index is 0.03; specific gravity 
0.955. Other properties: 
Tensile strength, psi 3400 
Yield strength, psi 2800 
Elongation, % 250 
Stiffness at 25° C., psi 400 000 
Stress cracking resistance, Fo, hrs. @ 

50° C. in Igepal CA : 500 
Shear strength, psi 3000 
Brittleness temp., Fa, °C —100 


Readers’ Service Item 


MARLEX TR-212 high density resin is 
especially suitable for coilable pipe for 
cold water service. According to Phillips, 
one-inch pipe made from this resin sus- 
tains a hoop stress of 1800 psi. at 1000 
hours and 80° F. 


Readers’ Service Item 3 


Irradiated Polyolefins 


MIMX Corp. has developed a line of 
composite polyolefin compounds bombard- 
ed with gamma radiation. The MIMX 
600 compounds are characterized by their 
tendency to resume original configurations 
after being temporarily locked into other 
shapes. Physical characteristics, includ- 
ing resistance to high temperature, acids, 
solvents, and alkalies, are not affected by 
changes in shape. 

The compounds are irradiated after they 
have been formed or molded in the de- 
sired shape, after which they can be heat- 
ed, reshaped, and locked in any convenient 
shape. When proper heat (about 300° F.) 
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is reapplied, the parts return within 1% 
accuracy to their original forms and di- 
mensions. 

The compounds may be used to en- 
capsulate or cover such irregularly shaped 
items as valves, capacitors, and switches. 
Now available in conductive and non- 
conductive form,s the compounds can be 
further modified to enhance thermal con- 
ductivity, ablation, and other character- 
istics. 


Readers’ Service Item 4 


Epoxy Resin Products 


Epoxy resins for a multitude of pur- 
poses and with greatly differing character- 
istics have recently appeared on the mar- 
ket. Among them are: 

Melpak E-200, a product of Melpar, 
Inc. A room-temperature curing resin, it 
is reported to satisfy requirements for 
most general purpose potting, encapsulat- 
ing, and casting applications. Melpak E- 
200 is noted for low shrinkage, machine- 
ability, adhesion to most other materials, 
and self extinguishability. Typical proper- 
ties of the cured epoxy are: 


Dielectric strength, volts/mil 430 
Dielectric constant, at 60 cps 3.37 
At 1 me ge 3.24 
Loss factor, at 60 cps.. 064 
At 1 mc 051 
Power factor, at 60 cps... 019 
At 1 mc 016 
Linear shrinkage, %.... 0.1-0.2 
Water absorption, 24 hrs., 77° F., % 0.006 
Tensile strength, psi 8.000 
Flexural strength, psi. . ..16,000 


Readers’ Service Item 5 


A LINE of five epoxies formulated by 
Allaco Products. Foundcast 101 is intend- 
ed for making molds and patterns; Sand- 
bind 201 for making molds for casting 
epoxy duplicates; Facecoat 301 for brush- 
ing on molds and patterns; Multicast 401 
for casting jaws and chucks; and Layup 
501 for binding fiberglass layups. 


Readers’ Service Item 6 


A SERIES of resins in the form of a 
single-component, dry, non-toxic casting 
powder for use with metals, glass, and 
plastics. The powder is claimed by Epoxy 
Products to exhibit excellent moisture and 
chemical resistance, and high electrical 
characteristics, when cured. Variations in 
cured and uncured properties and process- 
ing requirements are available, as are pre- 
measured pellets for high volume, auto- 
matic production. The different formu- 
lations may be used for encapsulation, 


impregnation, embedding, end sealing and 
bonding, ruggedizing, and potting. 


Readers’ Service Item 7 


TWO resins produced by Isochem 
Resins Co. One-part, thixotropic Isochem- 
gel 104 is self flexible for extreme thermal 
shock. This dip and adhesive has indefinite 
viscosity and thixotropy control at all 
temperatures. The second material, Iso- 
chemrez 450, is a peracetic epoxy of 600 
cps. viscosity. It is noted for its electrical 
properties when catalyzed with Isochem’s 
eutectic metaphenyline diamine hardener 
#16. Initial viscosity of the catalyzed resin 
is 200 cps. 

Typical properties of cured Isochemrez 
450 catalyzed with hardener #16 and 
Isochemgel 104 follow. 


104 450 

Specific gravity 1.13 1.1 
Volume resistivity, 
ohm-cm 6x 10% 

5 x 10%+ 


3x10" 


Dielectric strength, 
volts/mil 3900 510 

Dielectric constant 4.4 3.46 

Operating temperature 

ae 75 to 165 


range, 50 to 200 


Readers’ Service Item 8 


DOW Chemical Co.’s X-2673.2, X- 
2673.6, and X-2674—epoxies designed to 
provide increased toughness and flexibility 
to conventional epoxy resins. These light 
colored, low viscosity fluids may be added 
to common liquid and solid epoxies and to 
Dow novolac 438. They are cured with all 
common hardeners. 

According to the producer, these flexi- 
ble epoxies can increase flexure strength 
25-40%. Highly flexible systems may show 
elongation up to 300%. 


Readers’ Service Item 9 


High-Ilmpact ABS 


U. S. Rubber Co.’s Kralastic MH can 
be fabricated by extrusion, injection mold- 
ing, vacuum forming, and lends itself to 
such machining operations as drilling, 
tapping, sawing, turning, cementing, and 
routing. This easy-molding acrylonitrile- 
butadiene-styrene resin is claimed to pos- 
sess superior rigidity, dimensional stabil- 
ity, high heat resistance, and excellent 
chemical and electrical properties which 
suit it for industrial and consumer appli- 
cations. Its fluidity recommends it for 
sheet and profile extrusion, and produces 
streak-free, high gloss sheet. 

Temperature-stress characteristics for 
ABS plastics are generally higher than 
those of highly crystalline plastics. MH 
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LOOKING FOR A CATALYST 
FOR THE POLYMERIZATION OF 
VINYL CHLORIDE? 
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SPECIFICATIONS. 
Lauroy! Peroxide 95.0% (Min.) 
Active Oxygen 3.76% (Min.) 
Free Fatty Acids as Lauric Acid 1.5% (Max.) 
Alkaline Soaps as Caicium Laurate 1.5% (Max.) 
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ALPEROX C (Technical Lauroyl Peroxide) is the 
preferred catalyst for the suspension polymerization of 
vinyl chloride. Concentrations of 0.1 to 1.0% confer 
greater heat stability on the final product and facilitate 
higher conversion velocity. As a catalyst for curing 
polyester resins, it is especially applicable to the produc- 
tion of small, clear, transparent castings, setting at a 
temperature of 60° to 80°C. For cold setting with tertiary 
amines as accelerators, less discoloration occurs than when 


using benzoyl peroxide. 
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has recommended top continuous use 
temperature of 185° F. Other properties: 
Specific gravity 1.04 
Impact strength, “%-inch sample 
Izod notched, ft. Ibs./in. notch 

7 Oe -3 

32° F. 

—40° F. 

Charpy unnotched, ft. . .30-45 
Fiexural strength, psi 9500 
Flexural modulus, psi 3.0 x 105 
Tensile strength, psi 6500 
Hardness, Rockwell R. 107 
Deflection temperature, 264 psi, 

, 200 

Flammability, in./min., 1%4-in 
sample 

Ignition temperature, °F 
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Synthetic Pearl Pigments 


Murano Colors, a synthetic pearl es- 
sence providing color along with pearly 
lustre, has been introduced by Mearl Corp. 
Available in formulations for surface coat- 
ing and for incorporating into plastics, the 
colors provide multiple color effects. 

Murano Colors have twin inherent col- 
ors, one observed by reflected light and 
the other by transmitted light. For ex- 
ample, a polyester cast sheet containing 
red pigment appears red when held against 
a dark background and examined by re- 
flected light, and green when viewed by 
transmitted light. 

Colors such as gold, red, blue, green, 
and orange are available. They are pro- 
duced by optical effect rather than by 
absorption. Multi-color effects may be ob- 
tained by using several colors in combi- 
nation. The colors are of moderate 
intensity. 


Readers’ Service Item 11 


Chopped Strand Fiberglass Mat 


Garanmat, a fiberglass chopped strand 
mat available from Johns-Manville, is 
claimed to wet out 3-5 times faster than 
competitive products, be more uniform in 
fiber distribution and weight. and have a 
white color that will not affect the color 
of finished laminates. 

The random pattern mat is made of 
continuous filament roving, chopped into 
lengths of approximately two inches, to 
which Garan binder has been applied. 
Suitable for use in reinforced plastic boats 
and translucent structural panels, the mat 
is noted for easy draping. 

Garanmat is now available in weights of 
1%4, 1%, 2, and 3 ounces per square foot, 
in widths up to 76 inches. 


Readers’ Service Item 12 
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Names in the News 





ie « John W. Pool, Jr. 


John W. Pool, Jr., sales manager of the 
plastics division of Koppers Co., Inc., 
has been appointed a vice president in 
that division. 


George Dietz, Jr., has been moved up 
to the position of manager-product en- 
gineering by Norton Laboratories. He was 
previously a process engineer 


Charles S. Langdon has been appointed 
director of sales by Crystal Essence Corp. 
He was formerly national sales manager 
for a division of Chipman Chemical Co. 


Islyn Thomas 


Islyn Thomas has resigned as president 
of Newark Die Co. to act as international 
consultant to the plastics industry. A foun- 
der, charter member, and past president 
of the Newark Section of SPE, he also 
served for six years on the National Coun- 
cil and in 1951 as national president of 
the society. He has been active on the 
Board of Directors and in the Mold 
Makers’ Division of SPI. Mr. Thomas 
has written a book on injection molding, 
and is presently writing a series of tech- 
nical articles on blow molding for PLAS- 
riCS TECHNOLOGY. 


Philip J. Weaver has been named man- 
ager of administrative services for B. F. 
Goodrich Chemical Co.’s Avon Lake, O., 
development center. He has been succeed- 
ed as manager of the product application 
laboratory by Norman G. Duke. 


Henry Weckbacher is the new man- 
ager of the New Ulm, Minn., plastic prod- 
ucts plant of B. F. Goodrich Industrial 
Products Co. With Goodrich since 1947, 
he had been personnel manager of the 
Salem, Ind., plant. 


January, 1961 


Durbin Hunter has been elected vice 
president and general manager and a di- 
rector of Plastics Corp. of America. Previ- 
ously, he was with Seamco 
Chemical Co 


associated 


Osgood V. Tracy, former president of 
Esso Standard, division of Humble Oil & 
Refining Co., has been elected a director 
and executive vice president of W. R. 
Grace & Co. He will fill the post held by 
the late Marlin G. Geiger. Mr. Tracy will 
be in charge of the chemical business of 
Grace 


William Lawrence 


William Lawrence has been designated 
supervisor of the technical service labora- 
tory, pigments division, CIBA Co., Inc 
Serving in a technical capacity in the 
paint industry for 25 years, Mr. Lawrence 
was with Flood and Conklin Mfg. Co 
prior to joining CIBA 


W. C. Leipold and 
former president and _ secretary-treasure! 
of Plastics Horizons, Inc., have severed 
connections with the company upon com- 
pletion of successful changeover to Celan- 
ese Corp., which purchased Plastic Hori- 
zons last May. Messrs. Leipold and Brown 
have established Airpak, Inc., which will 
manufacture a plastic packaging product. 
In this organization, they are 
with M. Chavannes, 
product 


Maurice Brown, 


associated 
inventor of the 


R. Emerson Lynn, Jr 


R. Emerson Lynn, Jr., new manager 
of program planning for B. F. Goodrich 
Chemical Co., is responsible for integrat- 
ing plans for product development and 
for developing project evaluation §tech- 
niques. With Goodrich since 1952, Dr 
Lynn had been manager of the chemical 
engineering department at the research 
center. 


William |. Hollar AA ¢ 

William I. Hollar, general manager of 
Jomac-North, Inc., has been elected 
president. Before joining the company as 
general manager in 1953, he was engineer 
and production supervisor of the Fabricast 
division, General Motors Corp. 


vice 


H. D. Howard, B. W. Fishel, and G. A. 
Fox have been named, respectively, vice 
president, sales manager, and controller 
at Ray Products, Inc. Mr. Howard has 
been with Ray Products for six years, 
most recently serving as plant superinten- 
dent. Mr. Fishel has had experience with 
Lockheed Aircraft Co. and Swedlow Plas- 
tics Co. Mr. Fox was most recently an 
accountant with Aerojet-General Corp 


Carl A. Gerstacker has been named 
successor to Earl W. Bennet, who recently 
resigned as chairman of the Board of 
Directors of Dow Chemical Co. Dr. Ger- 
stacker will retain his position as chairman 
of the finance committee. Dr. Bennet will 
continue to function on the Board and 
finance committee 

In another major change, Herbert D. 
Doan, manager of the chemical depart- 
ment, has been named executive vice pres- 
ident. He succeeds Dr. Mark E, Putnam, 
who died November 6 


Frederic A. Henneke, 
controller-secretary at Lunn 
Inc., was also elected to the Board of 
Directors. Before joining Lunn he was 
assistant treasurer of Dayton T. Brown, 
Inc 


made 
Laminates 


recently 


OBITUARY 


Hylton Swan, retired vice president of 
Bakelite Corp., now Union Carbide Plas- 
tics Co., died on December 15 after a long 
illness. He was 86 years old. He had been 
associated with Bakelite from 1911 until 
his retirement in 1940. 

Mr. Swan was born in Barrow-in- 
Furness, England, and came to the United 
States with his family when he was 10 
One of the early pioneers in the phenolic 
plastics business, he made a number of 
contributions towards methods of eco- 
nomical plastics fabrication and also de- 
veloped uses of the material in the auto 
motive industry 
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Machine for Two-Part 
Compounds 


Duo-Flo pumps and guns for contin- 
uous pumping, metering, and application 
of flowable two-part compounds have 
been announced by Pyles Industries, Inc. 
The equipment may be used with com- 
pounds ranging in viscosity from 0-20,- 
000 cps. It will meter two-part compounds 
in ratios of 5:100 to 50:50. 

The machine is recommended for any 
epoxies, polyurethanes, polyesters, and 
foams. It is claimed that only a few 
minutes are needed for purging and 
cleaning 


Readers’ 


Service Item 21 


Air-Operated Injection Molder 


The Mini-matic %4-ounce _ injection 
molding machine manufactured by New- 
bury Industries, Inc.. can be used for 
continuous production of specialized items 
in all thermoplastics. 

Model 60AM80 features horizontal 
clamping with molds 6 by 5% by 5 
inches, four tie rod construction, and 
normal cycle time of 2-4 per minute. Dry 
cycle time is 480 per hour. Cycles are 
controlled by a self-contained eight-ele- 
ment timer. All phases of the cycle are 
adjustable from 0-15 seconds. Available 
rams are % and % inch. Maximum op- 
erating air pressure is 150 pounds. 
= For safety, the mold automatically opens 
if a part is not ejected at the end of a 
cycle. 


Readers’ Service Item 22 


Variable Frequency Power Pack 


Model 31A Intratherm VF Power-Pak, 
designed specifically for fusion of plastics, 
is available from Gregory Blessing Asso- 
ciates. The 500-watt unit incorporates a 
pulse integrator which, in combination 
with a variable frequency feature, is re- 
ported to permit faster cycling without 
electrode flashover and imperfect welds. 

The number of parts has been mini- 
mized for long service life. Solid state 
rectifiers and convection cooling are pro- 
vided. If Intratherm is correctly installed, 
there should be no radiation problems. 
The mat-finish aluminum measures 1014 
by 17 by 7% inches. Input is 115 volts, 
50-60 cycles. 


Readers’ Service Item 23 


Blow Molding Machinery 


Waldron-Hartig Division, Midland-Ross 
Corp., and Peuchen Engineering Corp. 
have introduced machinery for blow mold- 
ing. Waldron-Hartig, which has been mak- 
ing custom machinery, now has a standard 
blow molder available. The unit, which 
operates on the ram accumulator prin- 
ciple, has a track-mounted press with 
vertical jacking adjustment to clear dies 
for easy mold changing. 

Two dies permit double mold operation 
with shots weighing from | to 434 pounds. 
The X-alloy-lined accumulator has a hard- 
ened, polished, water cooled ram. A safety 
switch cuts out drive if the accumulator 
is overloading. 

The press, with platens 24 inches 
square, exerts clamping pressure of 10 
tons. Distance between platens with simul 
taneous closing runs from 6 to 26 inches; 
with non-simultaneous closing from 6 to 
34 inches. There are four three-inch tie 
bars. A cooling water manifold with 12 
connections is provided. 


Waldron-Hartig Model 2424D-10 blow molding 
machine with manual, semi-automatic, or auto- 
matic operation. 


Readers’ Service Item 24 


AMONG advantages claimed for the 
hydraulic Atlas blow molding machine, 
marketed by Peuchen Engineering Corp., 
is smooth, cushioned mold closing to speed 
production, maintain accuracy, and mini- 
mize downtime. This is achieved by means 
of a two-stage hydraulic system involving 
preliminary low-pressure pump closing 
followed by high pressure pump clamping. 

Since each platen may be adjusted up 
to four inches, the necessity for shimming 
and construction of special mounting 
plates for molds is eliminated. Built-in 
air and water manifolds are equipped with 
eight valves. The unit is mounted on 
wheels that ride on metal floor tracks to 
cleaning and maintenance. Opera- 
tion may be manual, semi-automatic, or 
automatic. 

Following are specifications for the two 
models now available. 


ease 


Atlas blow molder available from Peuchen. 


JR100 


liameter of 
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1 length of pro- 
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lie bars 
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Thermoset Resin Dispensers 


Three available models of the Triple- 
matic pump, series 600, will handle a wide 
range of resins and curing agents. Type 
II will proportion, mix, and dispense shots 
of two component resins; Type III delivers 
measured shots of three component resins; 
Type IV delivers a continuous flow of two 
component resins up to 40 pounds per 
minute. Within corresponding types, varia- 
tions are available in volume per shot, 
rate of shot, ratio range, and volume mix- 
ing chambers. Machine height is 79 inches; 
depth, 53 inches; width, 53 inches. Nozzle 
height is 56 inches. 
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DELSEN Corp.’s Model 395 variable 
ratio resin dispenser can, by means of a 
lever adjustment, dispense resin and hard- 
ener in ratios from 20:1 to 1:1. This 
flexibility allows adjustment to compensate 
for ambient temperatures. Provision is 
made for locking to prevent unintentional 
changes in the resin: hardener ratio 


Readers’ Service Item 27 


PLASTICS TECHNOLOGY 





New Equipment (Cont'd.) 





Improved Extruders 


Two New Jersey companies are making | 


news with extruders. 


Prodex Corp., Fords, has improved the | 


torque on its extruders through develop- 
ments in gear transmission and screw 
shank design. Gear transmissions on these 
high torque machines are equipped with 
change gears to permit selection of the 
optimum reduction ratio and screw speed 


at any time. Since the new transmissions | 


will deliver as much torque as the screw 
can safely handle, maximum output can 
be obtained from any given drive 

Along with the new gear transmissions, 
the extruders also feature a redesigned 
screw shank, reported to provide an aver- 
age strength increase of 80%. The root 
diameter has been increased, and the low 
carbon steel has been replaced by a high 
alloy steel. The change improves fatigue 
resistance 

A seal at the screw shank avoids leak- 
age of powders and permits the use of 
vacuum hoppers. Each of the three sizes— 
2%, 3%, and 4 inches—is available 
with four standard interchangeable gear 
rauios. 


Change gears of Prodex HT extruder. 
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FOUR air-cooled extruders for large 
volume use are now in production at 
Modern Plastic Machinery Corp., Clifton. 
Four screw diameters can be supplied; 
the six- and eight-inch are standard, the 


ten- and 12-inch can be ordered. All sizes | 


can be supplied vented or non-vented, 
and with L/D ratios of 20:1 and 24:1. 

Floor space 5 by 18 feet is required for 
the six-inch model; 6 by 22 feet for the 
eight-inch model 
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Compressed Air Blow Gun 


The Saf-T-Air Blow Gun manufactured 
by E. V. Nielsen, Inc., has been designed 


to eliminate flyback of chips, dust, or | 


cuttings during cleaning of machines and 
work tables. Refuse will not rise more 
than one inch above the work surface 
when the gun is properly used, according 
to the company. The multi-orifice gun is 
claimed to clean efficiently at a single 
pass thus reducing air consumption. 
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Blown Film 
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Air Ring 
performance 
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provides faster 
“bubble” cooling 
for higher production 
speeds ... 


Exclusive 


Velocity Control Air Ring 


design prevents lopsided air 
distribution. Internal baffles 

provide ‘‘engineered 
turbulence”’ to evenly distribute 

air flow around entire 


circumference of die. 
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for PLASTICS...specify 
the PROVEN temperature 
instrumentation-by WEST 


© Complete selection of Controllers to 
suit Individual Requirements in Ex- 
trusion, Injection Molding, Blow 
Molding, Vacuum Forming and 
Heat Sealing. 


® Compact, solid state, free from 
vacuum tube-problems, minimum 
supervision or maintenance. Specify 
on Original Equipment or purchase 
directly. 











MODEL JP series provides proportioning heater 
control. 

MODEL IPT-2 integrates control of both heating 
and cooling for frictional heat in extrusion. 
MODEL JSB series provides s/epless heater control 
within extremely close tolerance; especially appro- 
priate for extrusion die or injection nozzle control. 
THERMOCOUPLES — complete selection of stand- 
ard Thermocouples—including melt, bayonet, com- 
pression types preferred in working plastics—or 
send us your specifications on specials. 

Ask your West representative (see Yellow Pages) or 
write direct for Bulletins JP, JT, JSB and Thermo- 
couple Data Book. 


W E Ss Ly WA a. uerment— 


CORPORATION 


SALES OFFICES IM PRINCIPAL CITIES 


<< ee ee ee ee ee ee ee eee ee ee ee ee ee 


asic Galadidlary the trend is to WEST 


WEST INSTRUMENT LTD 
52 Regent St., Brighton 1, S 


Represented in Canada by Davis Automatic 
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Saf-T-Air Blow Gun. 


While it operates from 30-100 psi, the 
gun has been pressure tested to 200 psi. 
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Metering and Mixing Unit 


Mitchell Specialty division of Novo In- 
dustrial Corp. is producing a relatively 
inexpensive NoVo metering and mixing 
system for reactive resins 

Capable of both continuous flow and in- 
termittent individual shots, the unit mixes 
and dispenses such reactive liquid sys- 
tems as polyurethane foams, epoxy resins, 
and polyesters. Designated the 100 series 
system, it comes with double-acting, elec 
trically driven piston type metering ele- 
ment, reservoirs, and solvent purge 
system 
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Also Worth Mentioning 


Temco and Thermolyne laboratory and 
industrial heating equipment is now being 
manufactured with what is claimed to be a 
significantly superior refractory material. 
The material is used in embedded heating 
element plates and element supports for 
furnaces, hot plates, and other products. It 
is reported to have good thermal conduc- 
tivity, mechanical rigidity, and high elec- 
trical resistivity. 
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The Model G Pencil Probe thermocou- 
ple introduced by Nanmac Corp. reported- 
ly features a response time of less than ten 
microseconds, a continuous service tem- 
perature of over 2,000° F., a sensing tip 
with unlimited life, and an operating pres- 
sure range to 3,000 psi 
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LUSTRAN anv Extrusion MATERIALS 


Take an existing product made with a common material, redesign and produce it with Lustran, and you 
will create a new product made with fewer pieces, little or no finishing, less labor, and at far lower cost than 
previously thought possible. You will have a product with an amazing combination of light weight, unusual 
toughness and durability. And it will have the sales appeal to help you increase volume—profitably. 


Take that development product that’s on the drawing board or the one that hasn’t quite gelled in your 
mind . . . Lustran is the material to make these ideas come alive and earn profits. Or perhaps Lustran is 
the material needed to spark that elusive new product idea. 


What is Lustran? Lustran is a unique 
composition of styrene and other monomeric ma- 
terials produced by using an entirely new concept of 
molecular arrangement. It employs an advanced 
polymerization technique to meet the higher require- 
ments of more applications more efficiently than ever 
before. Whether your product requires components 
that run two hundred to the pound or ten pounds 
each, Lustran is the material for rugged performance 
and profit improvement. 


What are its properties? Lustran is 
so versatile that it can be formulated to meet a 
broad range of physical, chemical and price require- 
ments. Lustran has a unique combination of effective 
strength, rigidity, and other desirable properties to a 
significantly high degree. One Lustran formulation, 
for example, has 4 times the impact resistance of 
rubber modified styrene, 10 times that of general 
purpose styrene. Lustran has exceptional impact and 
tensile strength, a vast color range, rigidity, abrasion 
and chemical resistance as well as efficient, economi- 
cal processability. Products made with Lustran have 
excellent surface appearance, hardness and gloss. 
You can drive nails or turn screws into Lustran. At 
zero degrees Fahrenheit, a 4% inch thick 24 inch 
square sheet withstands the shock of 25 foot pounds. 
Under an 800 pound load, an automotive armrest 
made of Lustran remains intact while the supporting 
metal screws fail. 


What are the uses for Lustran? 
Lustran has been successfully injection molded into 
parts weighing as much as 3% pounds and vacuum 
formed in deep drawn parts weighing up to 11 
pounds. It will tind great demand in products which 
require high impact strength, rigidity, and breakage 
resistance in addition to the traditional important 
advantages of plastics . . . built-in color, corrosion 
resistance, single-piece construction. Lustran prom- 
ises new developments in design and cost savings for 
new products, components and housings for business 


machines, automobiles, refrigerators, air conditioners, 
fans, radios, television, vacuum cleaners and other 
appliances, housewares, shoes, packages, pipe fittings 
and toys. Wherever performance and cost are critical, 
Lustran will find application. 


What are its p char- 


acteristics? Plastics converters who have 
worked with Lustran have been astonished at the 
superior thermal stability of Lustran. Over a wide 
range of temperatures, it is possible to produce com- 
ponents with excellent uniformity in color and physi- 
cal properties . . . performance not always achieved 
with other styrene polymers. With Lustran you 
can achieve consistent color control even in softes* 
pastels. It can be molded and extruded in standard 
equipment. Sheets of Lustran can be formed, fabri- 
cated, and decorated using conventional techniques. 


Can you capitalize on this de- 
velopment now? Lustran is now avail- 
able from interim production facilities which can 
meet anticipated commercial requirements. A fifty 
million pound plant is now under construction. It 
will be in operation the latter part of 1961. With the 
addition of the Lustran family of plastics to our 
familiar Lustrex styrene molding materials, Monsanto 
now supplies the broadest spectrum of styrene based 
materials. 


An extensive program has been set up to acquaint 
plastics converters with the unique capabilities and 
business building opportunities of Lustran. Plastics 
converters are invited to contact the nearest Mon- 
santo sales office for more information. Designers and 
manufacturers are invited to write for current data 
and progress reports to Monsanto Chemical Com- 
pany, Plastics Division, Dept. 803, Springfield 2, 
Massachusetts. 


LUSTRAN, LUSTREX: Reg. U.S. Pat. Off. 


MONSANTO wnovator n PLASTICS 





Plastics Applications 
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Injection molded parts of self-seating faucet. 


Acetal Faucet Parts 


Delrin acetal resin is being used for 
parts formerly made of brass in the in- 
ternal cartridge mechanism of a self-seat- 
ing faucet produced by Kel-Win Manufac- 
turing Co. Four parts of the mechanism 
are injection molded from the Du Pont 
resin. According to company officials, the 
use of the thermoplastic has resulted in 
considerable cost savings 

Performance improvements made _ pos- 
sible by the use of Delrin include freedom 
from corrosion and deposits from hard 
water. The insulating properties of Delrin 
tend to keep faucet handles from becom- 
ing hot. 
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Molded Screws and Nuts 


Pan-Pro Plastics is molding 4-20 screws 
and nuts, designed for use in missiles and 
rockets, from a phenolic-impregnated glass 
fiber material. The and nuts are 
molded of Trevarno F-120, a product of 
Coast Manufacturing and Supply Co. 
Threads are reported to hold up well un- 
der continuous use. 


screws 
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Automatic Lubrication System 


An automatic lubrication system for 
cars and trucks, designed by the engineer- 
ing division, Walker Manufacturing Co., 
uses Spencer Chemical Co.’s nylon 6 for 
several of its component parts. The system 
meters lubricant and delivers it under con- 
stant pressure to each lubrication point. 

A lubricant reservoir feeds an integral 
pump which, automatically activated by 
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engine oil pressure, feeds lubricant through 
manifolds to individual injectors. Nylon 6 
was used for the lubricant 
reservoir and for plugs and_ threaded 
fittings. Other grades of Spencer 
nylon are utilized in the manifolds, meter 
holders, and tubing 


translucent 


sleev e 


Re ade rs’ 
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Clear Shrinkable Tubing 


ScotchTite, a vinyl heat-reactive tubing 
which shrinks under heat to provide a 
tight covering for symmetrical or gently 
contoured shapes, is now available as a 
transparent tubing. The material will be 
sold by Irvington division, Minnesota Min- 
ing and Manufacturing Co. in black as 
well as clear. It will shrink in four-eight 
minutes when exposed to temperatures of 
300° F. In sizes to fit O.D.’s from “4 inch 
to five inches, the tubing can be used for 
covering harness cables, condensers, coils 
high voltage leads, and other items where 
a tight, abrasion and chemical 
electrical insulating cover 


resistant 
is required 
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En Garde, Paper! 


Dyna-Foam, an extruded, low density. 
polystyrene foam, may soon be giving pa- 
per stiff, but flexible, competition. Ex 
truded from expandable polystyrene beads 
by Dyna-Foam Corp., the 
good thermal insulating 
resilience, grease 


material has 
characteristics, 
resistance, waterproot- 
ness, and appearance. It is expected to find 
many product applications. 

One of the first applications is Flex-Pak, 
a cushioning material which not only pro 
tects products during shipping, but because 
of its light weight, will help reduce ship- 
ping costs. Inasmuch as it is non-abrasive, 
chemically inert, and non-dusting, it can 
be used for packaging highly polished 
products. It may also be used for foods. It 
is available in thicknesses of 10, 20, and 
30 mils, sheets or rolls, in corrugated and 
pebble finished. 

Dyna-Foam’s lustrous, pearl-like ap- 
pearance suggest it for use as gift wrap- 
ping, disposable tableware, and display 
materials. It takes flexographic, rotogra 
vure, and silk screen inks, and lends itself 
to gluing or lamination to paper, aluminum 
foil, and other plastics. Dyna-Foam can 
be heat sealed, and slitting, die cutting, 
and sheeting can be accomplished on 
standard equipment. 
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Polyester Resin Pipe 


An isophthalic resin is being 
fiberglass-reinforced corrosion service 
pipe, reported to have overcome many 
previous temperature and chemical limita 
tions of plastic pipe. The pipe is fabricated 
by Reflin Co. from Dion-lso DR-661 
resin supplied by Chemical Process Co 

Reflin pipe is claimed to operate satis 
factorily in continuous duty up to 350° F, 
According to the company, it will have 
greater fatigue and durability, 
higher strength, and better chemical and 
physical properties than comparable glass- 
polyester pipe 

It is available in O.D 
10-, and 12-inches 


used for 


resistance 


sizes of 4-. 6-. 8 
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Paint Roller 


Triga-Rolla, a paint roller that ejects 
sleeves automatically, has been introduced 
by Rollers by Baker, Inc. A built-in sleeve 
ejector permits sleeves to slide off at the 
pull of a trigger 

All moving parts of Triga-Rolla are 
made of Marlex linear polyethylene. a 
product of Phillips Chemical Co. The use 
of polyethylene is designed to help elimi 
nate paint streaking and to protect the 
metal frame from rust and corrosion. The 
roller is claimed to have passed practical 
tests with oil, acrylic, casein, PVA, 
enamel, alkyd, and vinyl based paints 


The Triga-Rolla. 
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Polyurethane Rubber-Metal 
Bond 


PA-820, a polyurethane adhesive for 
bonding rubber to metal, will 
room temperature. It therefore can be 
recommended by Plastic Associates for 
such applications as attaching rubber feet 
to metal instrument cases or installing seals 


cure at 
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WARMS UP T0 BLOW MOLDING 


Keeping pace with design advances, the Chrysler Corporation investigated blow molding and 
found these heater ducts to be both functional and economical. Each is blow molded—in one 
piece—of Bakeite Brand high density polyethylene. They're tough but light in weight. And 
though they are large and complex, the production rate is high. 

These ducts prove that the blow molding of polyethylene reaches far beyond the realm of 
containers —that it is a practical, efficient and economical method for producing large or small, 
simple or complex parts. 

The first consideration for the effective blow molding of such parts is the selection of the 
proper polyethylene. Union Carbide offers the greatest variety of polyethylenes available at one 
source—high, low or medium density, and copolymers. This means you are sure to find a formulation 
suited to your application. 

What's more, you can call on Union Carbide for technical aid in blow molding it to best 
advantage. Union Carbide’s experience in blow molding polyethylenes dates back almost as far 
as the technique itself, and has progressed as rapidly. 

Remember, for design advancements in plastics, you'll find the materials and the experience 
at Union Carbide Plastics Company. For information write Dept. IB-105, Union Carbide Plastics 
Company, Division of Union Carbide Corporation, 270 Park Avenue, New York 17, New York. 


In Canada: Union Carbide Canada Limited, Toronto 12. 


The heater ducts (left) were blow molded for the 
Chrysler Corporation by Woodall Industries, Detroit, 
Michigan. Prototype blow-molded sun visor (above) 
also by Woodall illustrates the design flexibility of blow 
molding for automotive applications , 


CARBIDE 


BakeiTe and Union Cansive are registered trade marks of Union Carbide Corporation. 
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POLYPROPYLENE PRIMER 


Stereoregular . stereoblock . . . amor 


phous... smectic. . . Hectic? 


Stereoregular polypropylene, with neatly 
spiraling polymer chains, is basically 
what you get in commercial polypropy]- 
ene plastic. The molecules can spiral 
either clockwise or counterclockwise (d 
or | configurations), but to the best of 
our knowledge one configuration is as 
good as the other. What is important is 
that the molecular corkscrews be regular 
so that one can snuggle closely to an- 
other. This arrangement results in high 
crystallinity and gives the plastic great 
stiffness and hardness. 

Under certain conditions, stereoregular 
molecules may pass through what ap- 
pears to be a state of low-order crystal- 
linity sometimes referred to as smectic. It 
is a highly unstable state, easily elimi- 
nated by a little heat. Although fascinat- 
ing to the polymer chemist, smectic poly- 
propylene means little to the processor. 

Commercial production of stereoregu 
lar polypropylene also produces minimal 
amounts of amorphous and stereoblock 
polypropylene. Amorphous molecules — 
unlike stereoregular — twist and turn 
erratically, making tight packing (good 
crystal formation) impossible. Stereo- 
block molecules, having alternate sec- 
tions of clockwise and counterclockwise 
spirals, are intermediate between stereo- 
regular and amorphous on the basis of 
crystallinity. 

The true expert knows, however, that 
there’s more to good polypropylene than 
elegant molecules. There's also the mat- 
ter of special characteristics. The low 
ash content of Tenite Polypropylene, for 
instance, means low impurities and, con- 
sequently, good color. Since antioxidants 
added to the plastic are free of the de- 
grading effects of ash, Tenite Polypro- 
pylene offers a high resistance to 
thermal breakdown. And for electrical 
applications, low-ash Tenite Polypropyl- 
ene offers a low dissipation factor. 

Word is getting around (it's true, too 
that Tenite Polypropylene is an easy-to- 


mold plastic. Don’t ask us why because 
we haven't the answer ourselves—just 
try it and we think you will be pleasantly 
surprised, particularly if you have an 
intricate or multiple-cavity mold. 


THE UBIQUITOUS RESTRICTION 

Injection molders have found that the 
naturally glossy finish of acetate, 
butyrate, and propionate plastic parts 
can be brought up to a truly mirror-like 
finish by dipping or spraying them with 
a solution of butyl acetate and acetone. 
These gentlemen have also found, how- 
ever, that if a molded part has internal 
stresses, the solvent polish may act as 
a releasing agent and craze the surface. 

The problem of internal stresses is 
easy to solve. A simple venturi plate— 
so useful for dispersing color when mold- 
ing polyethylene—effectively minimizes 
that possibility in cellulosic parts. This 
orifice fits right behind the nozzle of the 
injection molding machine. 
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It has an opening 30 to 40 mils in 
diameter and a land of 30 mils. A land 
greater than 30 mils should be avoided 
since it might cause excessive pressure 
drop. 

By restricting flow, the venturi plate 
allows cellulosic plastics to be injected 
at a higher melt temperature without 
stuffing the mold. The increase in melt 
temperature amounts to about 50°F.; 
this takes no account of additional heat 
due to friction at the plate. Besides per- 
mitting injection of a hotter melt, the 
plate also thoroughly mixes the melt. All 
these factors contribute to tough, attrac- 
tive, and stress-free cellulosic plastic 
parts. 

Our development laboratories are con- 
stantly working on better techniques for 
processing Tenite Polyethylene, Tenite 
Polypropylene, Tenite Butyrate, Tenite 
Acetate, and Tenite Propionate. For in 
formation or technical assistance, just 
contact your nearest Tenite representa 
tive or EASTMAN CHEMICAL PRODUCTS, 
Inc., Plastics Division, Kincsport, Tenn. 


TEIN 


plastics by Eastman 
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on cabinet doors, procedures which other- 
wise require mechanical operations. 

Supplied in two parts, PA-820 may in 
some instances be applied directly to the 
metal. If a primer is required, the metal is 
coated with PA-338, a clear epoxy that 
cures at room temperature. 


Readers’ Service Item 48 


Polyethylene Display film 


Continental Can Co. is marketing Cono- 
lex transparent linear polyethylene film 
which will adhere to any wet, smooth 
surface, such as window glass or mirrors. 
The film can be flexographic printed for 
display purposes. Static electricity acts as 
the adhesive. 
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Urethane Coatings 


[wo urethane coatings, Poly-Form and 
Poly-Flex, have come into great use at the 
Beverly Hilton Hotel. Use of these coat- 
ings promises to reduce maintenance prob- 
lems and costs greatly. Both coatings were 
developed by Formulabs, Inc. 

Poly-Form’s first use was on the heavily- 
used dance floors. Applied in less than 48 
hours, the coating retains a mirror-like 
surface despite heavy traffic. Poly-Form 
has also been used to coat the barbecue 
ovens in the hotel's restaurant. Despite in- 
ternal temperatures of 410° F. and heavy 
smoke, this white coating has not blistered 
or loosened. Black Poly-Form has been 
applied to more than 6,000 feet of balcony 
railing. 

A special modification of Poly-Form, 
Poly-Flex has been applied to the Hilton’s 
outdoor chairs and lounges. 
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Mylar-Clad Steel Tape 


A steel tape blade coated with Mylar is 
reported to outwear regular steel blades 
3:1. Manufactured by Stanley Tools, the 
tape shows resistance to abrasion as well 
as to most solvents, alkalies, and acids. 
The markings, black on yellow for great- 
est visibility, will not wear off. 

Rules are offered in six sizes: in 6, 8, 
10, and 12 foot lengths with “%-inch wide 
blades, and 10 and 12 foot lengths with 
%4-inch wide blades. 


Readers’ Service Item 51 


PLASTICS TECHNOLOGY 








Exploring Fabrication Techniques 
(Cont'd. from page 61) 


Stenter-frame machine. 


machine and transverse direction ratios are about equal. 

As mentioned earlier, Bruckner Machinery Corp. has 
collaborated with me by running and recording these 
tests. This company has been supplying stenter-frames 
to the fabric industry, and has recently redesigned its 
line for plastics applications. The machine shown in 
the photo and diagram is adapted for polystyrene, 
and consists of four adjustment points for width con- 
trol (one each at the entry and delivery ends, and 
two at the mid-section), plus an oven divided into three 
chambers (each supplied with independent temperature 
controls). Hot air is recirculated to heat the web. 
Web speeds are adjustable from 0 - 90 ft./ min. 
For the reported tests, the machine was run at 33 ft./- 


min. at a stretch ratio of 3:1. ur Est 


YOUR ASSURANCE 
OF THE HIGHEST UNIFORM 
PERFORMANCE 


y CADET 4 
ORGANIC 
PEROXIDES 


BENZOYL PEROXIDE 
CYCLOHEXANONE PEROXIDE 
LAUROYL PEROXIDE 
2, 4 DICHLOROBENZOYL PEROXIDE 
TERTIARY BUTYL HYDROPEROXIDE 
METHYL ETHYL KETONE PEROXIDE 


Prompt Shipment from Warehouse Stocks in Principol Cities 
Distributed by Manufactured by 
CHEMICAL DEPARTMENT (F CADET 
McKesson & Robbins, Inc. \¢ ) 
Dept. PT, 155 East 44 Street CHEMICAL CORP. 


New York 17, New York Burt 1, New York 


Writ A local McKesson & Robbins Chemical Department 
rive representative will be pleased to call and talk 


Now! ever your Organic Peroxide requirements. 
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“Pneu Vac.” Bulletin 18-G. Sprout Wal- 
dron & Co., Inc. 4 pages. Advantages, 
construction details, applications, and 
specifications of this line of negative pres- 
sure pneumatic conveyors are presented. 
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“Catalog 202.” Warminster Fiberglass 
Co. 2 pages. The bulletin outlines strength, 
corrosion resistance, and dielectric prop- 
erties of fiberglass components, the types 
of parts which are produced through the 
company’s laminating and molding proc- 
esses, and the design assistance which it 
renders. 
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“High Vacuum Gages.” Bulletin 9-1. 
Consolidated Vacuum Corp. 32 pages. 
The pamphlet discusses absolute mano- 
meters, thermal gages, ionization gages, a 
combination thermal-ionization gage, mag- 
netic amplifier controllers, and sensing 
tubes for vacuum applications. Design de- 
tails, structural data, and features are 
clearly presented. 
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“Perforating, Slitting, and Blanking.” 
Catalog 60. Perforating Industries, Inc. 
20 pages. Custom perforating, slitting. and 
blanking on all types of flexible material, 
rigid sheets, and foams, are provided by 
the company. Included are suggested ap- 
plications, materials, specifications, and 
patterns. 
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“Marlex Polyethylenes, Ethylene Co- 
polymers, and Tailored Resins.” Phillips 
Chemical Co. 4 pages. Typical properties 
and applications of high, medium, and low 
density resins. 
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“Isochemrez 400 Series.” Isochem Re- 
sins Co. 3 pages. Outlines uses, fillers, 
properties, etc., of this series of general 
purpose epoxy resins. Includes directions 
for use and choosing a hardener. 
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“Rubber Red Book.” 13th Edition. Pal- 
merton Publishing Co., Inc., 101 W. 31st 
St., New York 1, N. Y. Paper, 8% by 11 
inches, 813 $15.00. 

This annual register includes listings of 
rubber manufacturers, machinery and 
equipment, chemicals and compounding 
materials, synthetic and natural rubbers, 
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scrap rubber and plastics, latices, re- 
claimed rubber, who’s who, etc. As an 
improvement over the preceding edition, 
names and addresses of suppliers have 
been grouped into a complete alphabetical 
section. 


Readers’ Service Item 67 


“Cadco Plastics Catalog and Price List.” 
Cadillac Plastic and Chemical Co. 63 
pages. Enables cost and property compari- 
son of acetate, acrylic, butyrate, Delrin, 
Implex, Kel-F, Mylar, nylon, phenolic, 
polyethylene, polystyrene, high impact 
styrene, Teflon, and vinyl in cast, ex- 
truded, molded, and laminated shapes. 
Lists available sizes, weights, color ranges, 
textures, specifications, grades, and prices. 


Readers’ Service Item 68 


“Move Up to Bulk Handling.” Bulletin 
#532. Dracco Division of Fuller Co. 6 
pages. Bulk handling with penumatic con- 
veying of pelletized plastics can be much 
more economical than bag handling in 
large volume plants. Examples of pneu- 
matic conveyor systems are shown. 


Readers’ Service Item 69 


“Pneumatic Pressure and Temperature 
Controllers.” Catalog J-C. OPW-Jordan 
Corp. 6 pages. Available for controlling 
pressures up to 10,000 psi. and tempera- 
tures from —125° to 1000° F. Uses, spe- 
cifications, features. Analysis of measuring 
elements. 


Readers’ Service Item 70 


“Monmouth Fiberglass Reinforced Plas- 
tic Tanks.” Monmouth Fiberglass Indus- 
tries, Inc. 2 pages. The company custom 
designs tanks for individual conditions of 
corrosion and stress. Many resins and rein- 
forcements are available. 


Readers’ Service Item 71 


“Fasteners for Metals and Plastics.” My- 
T-Grip Mfg. Co., Inc. 16 pages. Flush, 
shoulder, and self-staking fasteners are il- 
lustrated in half tones and plan and di- 
mension drawings. Specifications and 
holding characteristics are included, as are 
specifications on a line of studs. 


Readers’ Service Item 72 


“New Kralastic MH Engineering and 
Molding Data.” Naugatuck Chemical Divi- 
sion, U. S. Rubber Co. 20 pages. This 
ABS is noted for easy moldability and 
good appearance. It is recommended for 


injection molding, vacuum forming, and 
extrusion. Physical property tabulations, 
photographs of applications, and process- 
ing directions are provided. 


Readers’ Service Item 73 


“FS Steelset Diamond Impregnated 
Products.” Catalog DG 395. Fish-Shurman 
Corp. 38 pages. Specifications and dimen- 
sion drawings of a line of metal-bonded 
diamond tools. Equipment and operating 
recommendations. Suggestions for wheel 
selection and use. 


Readers’ Service Item 74 


“Use of Asbestos Shorts in Plastics.” 
Carey-Canadian Mines, Ltd. 3 pages. As- 
bestos may be used in cold molded. 
thermoplastic, and thermosetting materi- 
als. Advantages which asbestos contributes 
to resin properties are outlined. 


Readers’ Service Item 75 


“Electric Heating Elements.” Bulletin 
BHA. Acra Electric Corp. 4 pages. Acra- 
watt Thin Band electric heaters can be 
used on a wide range of circular con- 
tainers. The bulletin illustrates, diagrams, 
and describes several types and sizes. 


Readers’ Service Item 76 


“Conversion Factors.” Precision Equip- 
ment Co. 1 page. This wall chart is laid 
out in columns showing multiplication to 
obtain equivalent values. For example, 
multiply atmospheres by 1.058 to obtain 
tons per square foot. 


Readers’ Service Item 77 


“High-Density Tenite Polyethylene.” 
Materials Bulletin 3. Eastman Chemical 
Products, Inc. 4 pages. Properties and uses 
of the 3300 and 3400 series of Tenite 
polyethylene are presented. These resins 
can be used for molding, extrusion blow- 
ing, film extrusion, coating, and filament 
production. 


Readers’ Service Item 78 


“The Profitable Present and the Fabu- 
lous Future of Urethane Foams.” Mobay 
Chemical Co. 24 pages. A combination 
pictorial progress report and designer’s 
fact file on industrial and commercial ap- 
plications for urethane foams. Performance 
data relevant to several application areas. 


Readers’ Service Item 79 


PLASTICS TECHNOLOGY 








Patent Digest 





Materials 


Vinyl Halide Polymer Compositions 
Containing Polymerization Products of 
Methyl! Methacrylate with a Butadiene- 
Styrene Copolymer. No. 2,943,074. S. S 
Feuer, Feasterville, Pa. (to Rohm & Haas 
Co., Philadelphia, Pa.). 


Prevention of Development of Color by 
Iron Compounds in Plastics. No. 2,943,- 
070. A. C. Hecker, Richmond Hill, and 
M. W. Pollock, New York, N. Y. (to 
Argus Chemical Corp.). 


Polyamides from Oxamic Acids. No 
2,945,011. J. R. Caldwell and R. Gilkey. 
Kingsport, Tenn. (to Eastman Kodak Co.. 
Rochester, N. Y.) 


Equipment 


Apparatus for Stretching Plastic. No. 2.,- 
933,759. P. Startzell, Greensburg, Pa. (to 
Pittsburgh Plate Glass Co., Allegheny 
County, Pa.). 


Process and Apparatus for Obtaining 
Rubber or Plastic Sheeting of Uniform 
Thickness at High Temperatures. No. 2 
933,760. E. J. von der Heide, Hudson, O. 


Barrel Type Extruders. No 
H. F. Pumphrey. Solihull, 
Dunlop Rubber Co. Ltd., 
land). 


2,933,762. 
England (to 
London, Eng- 


Plastic Metering and Dispensing Ap- 
paratus. No. 2,933,763. J. A. Alesi, Los 
Angeles, Calif. 


Method of and Apparatus for Molding 
and Curing Plastic Material. No. 2,937,- 
401. H. Amos, Burton, Wash. (to Pastush- 
ing Aviation Corp., Los Angeles, Calif.). 


Apparatus for Producing Film. No. 2,- 
937,402. R. F. Pierce, Terre Haute, Ind. 
(to Union Carbide Corp.). 


Method of and Portable Apparatus for 
Depositing Reinforced Plastic. No. 2,933,- 
125. D. F. Anderson, Camden, Maine (to 
Canadian Ingersoll-Rand Co., Ltd., Mont- 
real, Quebec, Canada) 


Manufacture of Pellets or Granular Ma- 
terial. No. 2,938,230. C. L. Sainty, Has- 
socks, England (to Structural Concrete 
Components Ltd., Hassocks, England). 


January, 1961 


Plastic Injection Molding Machines. No 
2,937,405. L. J. Berggren, A. S. Dorosz 
and J. F. Leahy, Beverly, Mass. (to United 
Shoe Machinery Corp., Flemington, N. J 
and Boston, Mass.) 


Liquid Plastic Lining Machine. No. 2.- 
937,404. E. A. Wilckens, W. C. Rainer, 
and J. G. Germak, Baltimore, and J. P 
Hamilton, Glen Burnie, and E. M. Red- 
ding, Baltimore, Md. (to Crown Cork & 
Seal Co., Inc., Baltimore, Md.) 


Plastic Extrusion Die. No. 
R. E. Lowey, Jr., 
Blaw-Knox Co., 


2,938,231. 
Cuyahoga Falls, O. (to 
Pittsburgh, Pa.). 


Combined Injection and Compression 
Molding. No. 2,938,232. F. A. Martin, 
Akron, O. (to Hoover Co., N. Canton, 
O.). 


Pipe ~_er Pull Out. No. 2,940,119. 
Perrault, Tulsa, Okla. (to H. D. Boggs 
ca. Ltd., Omaha, Neb.) 


Apparatus for Forming Hollow Plastic 
Containers with Pre-Molded Finished Neck 
Sections. No. 2,940,120. M. J. Grebowiec, 
Kansas City, Mo. (to Injection Molding 
Co., Kansas City, Mo.). 


Apparatus for Forming Hollow Plastic 
Articles. No. 2,940,121. O. B. Sherman, 
W. Orange, N. J. (to Owens-Illinois Glass 
Co.). 


Mixing Machine. No. 2,941,239. H. O 
Theysohn, Hannover-Laatzen, Germany 
Paul Troester Maschinenfabrik, Han- 
nover-Wulfel, Germany). : 


Apparatus for Extruding Tubing of 
Polytetrafluoroethylene. No. 2,941,240. E. 
C. Distler, Jenkintown, Pa. (to Jennings 
Machine Corp., Philadelphia, Pa.). 


Extrusion Press for Production of Sheet- 
like or Tubular Structures from Thermo- 
plastic Synthetic Compositions. No. 2,942.,- 
294. H. Reifenhauser, Troisdorf-Cologne, 
Germany (to Reifenhauser K.G., Trois- 
dorf-Cologne, Germany). 


Printed copies of patents are available 
from the Commissioner of Patents, Wash- 
ington 25, D. C. Prices, 25¢ each. 

—tThe Editor 


BIPEL 


COMPRESSION-TRANSFER PRESSES 


“Pes 


| 
ee 





judgment in presses reflects in their 
sales. Their production is up with BIPEL 
Compression - Transfer Presses. ‘‘Auto- 
Control” means more cycles per hour, 
rejects virtually eliminated. 8 variable 
pressure ranges available from 10 to 
660 tons . . . fully or semi-automatic, or 
manual control for complete flexibility 


Check BIPEL Sowice 


Demonstrations, Information, Service and 
Parts always available at Tiverton, R. 
Make an appointment to sce BIPEL Com 
pression-Transfer PRESSES (and Horizontal 
Hydraulic PREFORMERS, too!) 


Bs molders are busy; their keen 


B.1.P. Engineering Ltd. Sutton Coldfield, England 


RALPH B. SYMONS ASSOCIATES, INC. 
3571 MAIN ROAD, TIVERTON, R. I. 


BIPEL 


COMPRESSION . TRANSFER oe 
MORITONTAL MYORAULIC PREFORM«E 





Article Abstracts 





Materials 


“Polyether-Based 
Foams,” E. A. 


Flexible Urethane 
Packer and J. F. Wood, 
RUBBER & PLASTICS AGE, 41, 10, 
1174 (Oct. 1960). 

Discussion of the chemistry of ure- 
thanes, preparation of foams, and appli- 
cations. 


“The Effect of Water on the Bursting 
Strength of Rigid PVC Pipes,” A. K. Van 
der Vegt, KUNSTSTOFFE, 50, 10, 547 
(Oct. 1960). 

Moisture absorption and creep strength 
curves were determined for a number of 
rigid PVC pipes at 60° C., and the effect 
of previous storage in water investigated. 
It was found that moisture absorption 
cannot be taken as a criterion on pipe 
behavior. 


“Raw Materials for Fibre Reinforced 
Plastics,” M. Hagedorn, KUNSTSTOFFE, 
50, 10, 547 (Oct. 1960). 

A continuation of the report on the 
1960 meeting of the SPI Reinforced Plas- 
tics Division. 


“Mechanical Behavior of Glass Fibre 
Reinforced Unsaturated Polyester When 
Uniaxially Stressed and in Water,” F. J. 
Frank, KUNSTSTOFFE, 50, 10, 550 (Oct. 
1960). 

Results of tests with pure polyester 
and glass-reinforced polyester specimens 
to determine tensile strengths, E-modulus, 
and creep behavior, both in the dry state 
and after immersion in water. 


“Effect of Melting Conditions on the 
Crystallization of Polypropylene,” J 
Majer, KUNSTSTOFFE, 50, 10, 565 (Oct. 
1960). 

The temperature necessary to produce 
a melt completely free from nuclei to 
140° C. was found to be 235-240° C. 


“Emulsion Polymerization Using Poly- 
acryolein Sulfurous Acid Solution as Emul- 
sifier,” H. Cheydron, KUNSTSTOFFE, 
50, 10, 568 (Oct. 1960). 

A new type of macromolecular emul- 
sifying agent is described. 


“Thoughts on the Problems of Plastics 
Testing,” R. Reichherzer, PLASTVERAR- 
BEITER, 11, 6, 257 (June 1960). 

It is rarely possible for the manufac- 
turer to get test data on materials that 
are strictly comparable with standards. The 
author shows by examples of hardness, 
tensile, and impact tests how factors like 
dimensions, deformation time and energy 
affect results. (In German.) 
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“Problems in the Production of Unsatu- 
rated Polyesters,” V. Zvonar and A. Stern- 
schuss, PLASTE U. KAUTSCHUK, 7, 5, 
(May 1960). 

Discussion of the mechanism of reac- 
tions occurring during the formation of 
resins based on unsaturated polyesters. 
The heats associated with the addition of 
anhydrides to glycol are given. The effect 
of isomerization of maleic acid to fumaric 
acid on the reactivity of the resins is 
examined, as well as the properties of 
finished products. (In German.) 


“Degradation Processes in Macromolec- 
ular Chemistry. I. Hydrolytic Degrada- 
tion,” J. M. Gomez Fatou, REVISTA 
PLASTICOS, 11, 64, 223 (June-July 
1960). 

Hydrolytic degradation processes and 
their quantitative evaluation are reviewed 
by the example of hydrolysis of natural 
and synthetic polymers (e.g., cellulose, 
starch, polyamides, and polyesters) and 
hydrolysis without chain scission, particu- 
larly in the case of polyvinyl 
(In Spanish.) 


acetate. 


“Polyolefins—Recent Italian Chemical 
Engineering Developments,” P. Giustini- 
ani, MATERIE PLASTICHE, 26, 5, 389 
(May 1960). 

Review of recent Italian 
in the field of polyolefin 
development. (In Italian.) 


achievements 
research and 


“Cellulose triacetate as Raw Material for 
Varnishes and Plastics. [V. Further Studies 
on Plasticizers for Cellulose Triacetate,” 
W. Thummler and K. Thinius, PLASTE 
U. KAUTSCHUK, 7, 5, 215; 7, 6, 294 
(May and June 1960). 

Tests on the efficiencies of a number of 
substances as piasticizers for cellulose tri- 
acetate to produce compounds for calen- 
dered sheet and injection moldings are 
described. Results indicate that suitable 
plasticizers barely make it possible to ob- 
tain thermoplastic compounds from the 
triacetate that could perhaps compete 
with the secondary acetate as to mechani- 
cal properties. (In German.) 


“Rust Protection by Metallized Surface- 
Active Pigments,” H. Brandt, PLASTE U. 
KAUTSCHUK 7, 5, 259 (May 1960). 

Tests are described with a new finish 
to protect iron surfaces against rust which 
uses so-called active capillary pigments 
(AK Pigments) made from silica gel sat- 
urated with ferric or ferrous chloride solu- 
tions. (In German.) 


“Enzyme Hydrolysis 
tam. II,” H. 
KAUTSCHUK, 


of Polycaprolac- 
Harnauer, PLASTE U. 
5, 7, 239 (May 1960). 


The action of various digestion enzymes 
and body fluids on polycaprolactam su- 
tures and polyamid block material 
investigated. It appears that sutures of 
synthetic materials will also be absorbed 
in the living organism under appropriate 
conditions. (In German.) 


was 


“Recent Experience with Pelycarbon- 
ates,” H. W. Streib, BRIT. PLASTICS, 
33,9. 406 (Sept. 1960). 

The salient mechanical, thermal, per- 
meability, and electrical properties are 
mentioned, as well as techniques in proc- 
essing and finishing. 


“The Swelling and Fracture of Poly- 
thene Melts,” D. L. T. Beynon and B. S. 
Glyde, BRIT. PLASTICS, 33, 9, 414 
(Sept. 1960). 

Based on test results, it is shown that 
extrusion processes carried out at flow 
rates well below the critical point, results 
in swelling decreasing at increasing tem- 
perature. 


“On the Alkylation of Phenolic with 
Isobutylene,” A. Heimel, KUNST- 
STOFFE, 50, 9, 514 (Sept. 1960). 

A brief review of the subject. 


“High Frequency Welding Auxiliaries,” 
B. Kowald, KUNSTSTOFFE. 50, 10, 593 
(Oct. 1960). 

This subject is discussed in detail for 
the first survey of this modern field of 
application 


“Dropping Device for Tracking Current 
Tests,” H. Suhr, KUNSTSTOFFE, 50, 10, 
595 (Oct. 1960). 

A new dropper with a 
is described. 


Teflon nozzle 


“Problems of Short-Run Production,” 
Roy Wilson, CANADIAN PLASTICS, 
p. 44 (Nov. 1960). 

Automatic compression molding is 
shown to simplify short-run production. 
Discussed are such factors as molds, tool 
quotations, equipment, molded parts, cycle 
times, feed assembly, method efficiency, 
cost comparison, labor costs, capital in- 
vestment costs, and the need for redesign- 
ing. 


“Effects of Controlled Wattage on Ex- 
truder Barrel Temperatures,” R. H. Ram- 
sey, SPE J., 16, 10, 1111 (Oct. 1960). 

A system for controlling heater wattage 
on extruder barrels within 1°F. 
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Abstract of Important Articles (Cont d.) 





Applications 


“Developments in Blow Molded Con- 
tainers,” T. W. Mullen, WESTERN PLAS- 
TICS, 7, 9, 21 (Sept. 1960). 

A short discussion of equipment, raw 
materials, and container applications. 


“Plastics Reservoirs for Water Storage,” 
H. R. Spice, PLASTICS (LONDON), 25, 
275, 356 (Sept. 1960). 

Use of black polyethylene sheet in 
trenches and reservoirs. 


“Standardization and Pipes,” F. W. R. 
Wijbrans, PLASTICS (LONDON), 25, 
275, 358 (Sept. 1960). 

Three discussions which will be pre- 
sented at the ISO Committee on Plastics 
in November. 


“Attractive Blister Pak by 
Packaging,” K. H. Kiteley, 
PLASTICS, pg. 52 (Oct. 1960). 

A short item on how Precision Pack- 
aging Co. designs and produces its pack- 
ages. 


Precision 
CANAD. 


“Plastics for Atom-Smashers,” J. O 
Turner, RUBBER & PiASTICS AGE, 
41, 9, 1034 (Sept. 1960). 

A brief discussion of acrylic usages, 
fire hazards, high-strength materials, lami- 
nates, and epoxy resins. 


“Preparation and Application of Furane 
Resins from Furfury!l Alcohol,” H. Kaes 
macher, KUNSTSTOFF-RUNDSCHAL 
7, 6, 265 (June 1960). 

This final installment of a three-part 
article on furane resins deals with tests 
on the suitability of furfuryl alcohol resins 
as raw materials for varnishes and as Cast- 
ing resins. (In German.) 


“The Properties of Montivel as Packag- 
ing Material,” L. Lucchetti and F. Pro 
tospataro, MATERIE PLASTICHE, 26, 
5, 430 (May 1960). 

The properties for packaging applica- 
tions of Montivel—polyethylene tereph- 
thalate film—and its laminates, especially 
the Montivel/Moplefan (polypropylene 
film) product, are discussed. (In Italian.) 


General 


“Report on the Interpack,” KUNSTST- 
OFF-RUNDSCHAU, 7, 6, 277 (June 
1960). 

Equipment and various applications, 
chiefly German, shown at the Interpack 
1960 Exhibition in Dusseldorf are de- 
scribed in some detail. (In German.) 


“The Biological Deterioration of Plas- 
tics.” H. J. Hueck, PLASTICS (LON- 


January, 1961 


DON), 25, 276, 419 (Oct. 1960). 

A picture of biological deterioration of 
plastics as seen by a biologist, and cover- 
ing microbiological deterioration, infesta- 
tion by insects, and infestation by rodents. 


“Problems Ahead for Oil Industry as it 
Moves into Plastics,” John Mellecker, 
CHEM. PROCESSING, 23, 10, 31 (Oct. 
1960). 

The need for sound marketing strategy, 
strong technical service, and creative re- 
search in the plastics business are stressed. 


“Mr. Manufacturer: This Article Could 
Mean Increased Profit for You,” James 
Wallace, CANAD. PLASTICS, pg. 41 
(Oct. 1960). 

A brief discussion 
captive molding. 


of custom versus 


“Plastics in Europe: Germany,” W. 
Mauss, PLASTICS (LONDON), 25, 276, 
383 (Oct. 1960). 

A review of the current status of plas- 
tics in Germany. 

(Continued on page 80) 





“Applied Plastics” 

The Scientific Press, Ltd. 
11 Gloucester Road 
London, S.W. 7, England 

“ASTM Bulletin” 

American Society for Testing Materials 
1916 Race St., Philadelphia 3, Pa. 

“Australian Plastics” 

Australian Trade Publications, Ltd. 
243 Elizabeth Street, Suite 406, 
Sydney, N.S.W., Australia 

“British Plastics” 
lliffe & Sons, Ltd. 

Dorset House, Stamford St. 
London, S.E.I., England 

"Canadian Plastics” 

341 Church St., Toronto, Ont., Canada 

"Chemical and Engineering News" 
1155 Sixteenth St. N.W. 

Washington 6, D.C. 

“Gummi & Asbest" 

A. W. Gentner-Verlag 
Forsterstrasse 131, Postfach 688 
Stuttgart, W. Germany 

“Hule Mexicano y Plasticos” 

Filomeno Mata 13-11, Mexico, D.F. 

"Industrial and Engineering Chemistry” 
1155 Sixteenth St. N.W. 

Washington 6, D.C. 

“Industries des Plastiques Modernes” 
Les Publications Techniques Associees 
40 Rue du Colisee, Paris 8°, France 

“Jornal de Plasticos” 

Av. Rio Branco, 211 

Sao Paulo, Brazil 
"Kunststoffe" 

Carl Hanser Verlag 

Leonard Eck Str. 7, Munich 27, 

Germany 

"Kunststoff-Rundschau" 

Brunke Garrels, Verlagsbuchhandlung 
Borgfelder Strasse 83, Hamburg 26, 
Germany 

“Kunststoff Zerater™ 
Kettenhofweg II! 

Frankfurt A.M., Germany 

“Materials in Design Engineering” 
Reinhold Publishing Corp. 

430 Park Ave., New York 22, N. Y. 

"Materie Plastiche” 

Via Farneti 8, Milan, Italy 

"Matiéres Plastiques” 

Galerie du Center, Bloc 3 
Rue des Fripiers, Brussels, Belgium 

"Mechanical Engineering” 

American Society of Mechanical Engi- 
neers 
29 W. 39th St., New York 18, N. Y. 

“Modern Plastics” 

575 Madison Ave., New York 22, N. Y. 

“Oecesterreichische Plastic-Rundschau" 
Ployer & Co. 

Aegidiengasse 5, Vienna 6, Austria 

“Plaste und Kautschuk" 





Requests for copies, reprints, or further information on any article abstracted in this 
department should be addressed to the publisher of the magazine where the article 
appeared. The publishers and their addresses are given below: 


Veb Verlag Technik 
12 Unter den Linden 
Berlin N.W. 7, Germany 

“Plastic” 

Danish Technical Press 
31 Vester Farimogsgade 
Copenhagen 5, Denmark 
"Plastica” 
Kunststoffeninstituut T.N.O. 
Julianalaan 134, Delft, The Netherlands 
“Plastics” 
Temple Press, Ltd. 
Bowling Green Lane, London E.C./ 
England 
“Plastics Age News” 
Plastics Age Co., Ltd. 
34 Higashi-Shimizu-machi 
Minami-ku 
Osaka, Japan 
"Plastics Industry" 
130 Clarendon St. 
Boston 16, Mass. 
"Plastics Industry News” 
Institute of Polymer Industry, Inc. 
Mitsubishi-Maka- 6-1 
Marunouchi, Chiyoda-ku 
Tokyo, Japan 
"Plastics World” 
Cleworth Publishing Co., Inc. 
1 River Road, Cos Cob, Conn. 

“Plastiques Informations” 

94 Rue Saint-Lazare 
Paris 9°, France 

"Plastverarbeiter™ 
Rudolf Zechner Verlag, G.m.b.H. 
Speyer/Rhein, Germany 

"Poliplasti" 

E.T.A.S., Via Andrea Mantegna 6, 
Milan, Italy 
"Practical Plastics” 
Box 4850 
G.P.O. Sydney, Australia 

"Progressive Plastics” 

481 University Avenue 
Toronto 2, Canada 

“Revista de Plasticos” 

Inst. "Alonso Barba™ 
Serrano 119, Madrid, Spain 

“Rubber and Plastics Age” 

Rubber and Technical Press, Ltd. 
Tenterden, Kent, England 

"SPE Journal” 

65 Prospect St., Stamford, Conn. 

"Spectator" 

Published by New England Chapter 
Society of Plastics Engineers, Inc. 
Somers, Conn. 

"Transactions of the Plastics Institute’ 
6 Mandeville Place, London W.!. 
England 

"Western Plastics” 

Western Business Publications 
274 Brannan Street 
San Francisco 7, Calif. 














Positions Open 
Classified Rates $10.00 per inch. 











SALES 
ENGINEER 


Extrusion Machinery 


Our expansion program provides 
an opportunity for an experienced 
man in our sales organization 
preferably with some knowledge 
of plastic extrusion 
All applications held in confidence 
Please write giving experience 
education & salary requirements 
to E. R. Coddington, 
Sales Manager 


WALDRON-HARTIG 


DIVISION OF MIDLAND ROSS CORP. 
P.O. Box 531 Westfield, N. J. 




















PLASTICS ENGINEERS 


Immediate openings in our new Research 
and Technical Service Center for Engineers 
familiar with polymer evaluation. We re- 
quire a Bachelor's Degree and 3 to 10 
years experience in plastics processing, 
physical testing, and/or customer service, 
particularly in polyolefins and polystyrene. 
Employment will offer challenging oppor- 
tunities in applications research, technical 
service and resin investigation. Location in 
pleasant suburban Northern New Jersey. 


Please send detailed resume with salary 
history and requirements. All replies held 
in strictest confidence. 


Reply to: 


REXALL CHEMICAL COMPANY 
Dept. KK 
P. O. Box 37 
Paramus, New Jersey 


CALENDAR of 


February 20-23 

Technical Association of the Pulp 
ind Paper Industry. Annual Meet- 
ing. Hotel Commodore, New York, 
a. 7. 


February 26-March | 


American Institute f 


Chemical 
snd Re- 
fining Exposition. nicipal Audi- 


New Or 


naineers Patrochemic 
z S OC 


March 15-16 
Amacen § 
Manut 


Hotel Statler 


March 21-30 


American 


KA 


April 20-21 
SF teenth Annual 


SPIE 


+ re 


April 2 

SPE Central 
RETEC. Plastics 
Jianapolis, Ind. 


COMING EVENTS 


May 9 
SPE Detroit Section RETEC. Plas- 
tics in the Automotive Industry. 


t, Mich. 


May 22 
ASME Des 


June 11-15 
ASME 


Stat 


June 16-25 
Europlastic 6l. 


t, Belgium. : 














HELP WANTED 
Representative for the sale of injection 
molding machines and auxiliary equipment 
wanted in the West, South and Canada. 
WRITE TO: 

ACME MACHINERY 

500 Saw Mill River Road 

Yonkers, New York 


Article Abstracts (Cont'd.) 





General 


“The Problem of Labeling Commonly 
Used Goods within the Common Market,” 























PRODUCT DEVELOPMENT 
ENGINEER 


A leading converter of plastic film and 
sheeting has position available in its Devel- 
opment Division. Must be an “idea Man" 
for the development of new products 
drawing from past experience and from 
laboratory findings of chemical suppliers. 
Position requires imagination and _initia- 
tive and good background of experience 
and chemical education in the PVC indus- 
try. Send resume to: 
Box No. 60 
PLASTICS TECHNOLOGY 

630 Third Avenue New York 17, N.Y. 





Directory 

$22.00 per inch 
$21.00 per inch 
$18.00 per inch 


| time 
6 times 
12 times 














FOR SALE 


Ovens, Grinders, Powder Mixers, Injection 
Molding Machines | oz. to 60 ozs. never used 
and used, Two, Three, Four-Head Blow Mold- 
ing Machines, Extruders, granulators and re- 
frigeration systems. 


Acme Machinery & Mfg. Co., Inc. 
500 Saw Mill River Rd., Yonkers, N.Y. YOnkers 5-0900 
102 Grove Street, Worcester, Mass. Pleasont 7-7747 


P. Burin, IND. PLASTIQUES MOD., 12, 
7, 16 (Aug.-Sept. 1960) 

The problem of informing the general 
public on the essential properties of com- 
monly-used plastics goods available com- 
mercially has been occupying the countries 
of the Common Market of Europe. In 
this article, Dutch and French proposals 
so far submitted are discussed. (In 
French.) 


“The Market for Plastics Materials in 
Italy in 1959,” G. Moretti, MATERIE 
PLASTICHE, 24, 7, 621 (July 1960). 

Details and figures are presented on 
Italy’s output, consumption, imports and 
exports of plastics materials in 1959, de- 
velopments being compared with those in 
the United States and Germany. (In 
Italian.) 














MANUFACTURERS SALES REP 


Well known custom extrusion house, seeking 
dynamic, sonable man or firm to represent 
them in Pittsburgh & Western Penna. area. 
Mechanical background, plastic experience 
helpful. 


BOX PT, 1764 
125 W. 41st St., New York 36, N. Y. 











WANTED TO BUY 


Used injection molding machines, ovens, 
granulators. One hine or plete pliant. 





Acme Machinery & Mfg. Co., Inc. 
500 Saw Mill River Rd., Yonkers, N.Y. YOnkers 5-0900 
102 Grove Street, Worcester, Mass. Pleasant 7-7747 





“1959 Golden Compasses-Award and 
Plastics,” M. Parducci, MATERIE PLAS- 
TICHE, 24, 6, 597 (June 1960). 

Description of the four products made 
of plastics or employing plastics in their 
construction (including the Fiat Nuova 
500 automobile) which were awarded the 
Golden Compasses for industrial design in 
1959, as well as of 12 other items which 
received honorable mention. (In Italian.) 


PLASTICS TECHNOLOGY 








Domestic Production and Sales of Plastics and Resin Material. 


August and September, 1960 


ed 
alkyds and rosin modifications have not 
been included since ir use is primarily limite 
to the protecti iting industry. 


Following are the partly estimated and revised in pounds, dry basis unless otherwise speci 
statistics for the domestic production and sale of Data on 

plastics and resinous material during the months 
of August and September, 1960. Units listed are 


ist, ‘ m 1960 
Cellulose Plastics 
Cellulose acetate and mixed ester 
Sheets, under 0.003 gage 
Sheets, 0.003 gage and over hind ; - 77 
All other sheets, rods, and tubes (including other cellulose | 668 ,796 867 ,870 
Molding and extrusion materials (including other cellulose plast 7,729,775 
Nitrocellulose sheets, rods, and tu 


,429 ,323 4 906 ,694 
»745 549 .771,676 2, 47 2,159,393 
BYY 145 
,559 979 : 647 
: a3 187, 103.544 - 110.310 
TOTAI .761, ,782,761 1 
Phenolic and Other Tar-Acid Resins 
Molding materials om 
Bonding and adhesive resins for— 
Laminating (except plywood 
Coated and bonded abrasives 
Friction materials (brake linings, fac 
Thermal insulation (fiber glass, rock woo 
Plywood... ; 
All other bonding and adhesive uses 
Protective-coating resins modified t t pt by ro .902 
Resins for all other uses.. ‘ 3 ,125 


rOTAT ,299 


9 


Urea and Melamine Resins 
Textile-treating and textile 
Paper-treating and paper-co 
Bonding and adhe 

Laminating 


,244 
474 


3 060 , 598 ,987 ,906 
, 388.738 
312 254 


Protective-coati 91 800 


for all other 1 889 606 
rOTAI 30 630,714 
Styrene Resins: 
Molding and extru 
Straight polystyrer 
All other 
Protective-coating 
Textile and paper trea 
All other uses 
TOTAI 
Vinyl and Vinyl Chloride 
Polyvinyl chloride and « 
Film (resin content) 
Sheeting (resin conter 
Molding and extrusio 
Flooring (resin conten 
Protective coating (r 
All other uses (resir 
All other vinyl resins for 
Adhesives (resin content 
Protective coating 
All other uses (resir 
TOTAI 


Coumarone-Indene and Px mer Resi 


Polyester Resins: 
For reinforced plastic ‘ ee : 2 42 21,597, 066 
For all other uses... eye ‘ 3 8 2 ,173 
TOTAL , : »25 ,624,¢ ,648 
Polyethylene Resins: 
For film and sheeting ¥4 , 548, 263 22 i 411 
Molding materials . ay ,165 
Extrusion materials 165, 
For all other uses. . 


328 

5 669, 

, 917, ,118, 

TOTAL... : am ‘ 241 265, 

Epoxy Resins: 

For protective coating 
For all other uses 


106 ,950 ,027 429 


pebekawueane 793, 
TOTAL . ee 3,147, 
Silicone Resins. . viens , 886,130 4,941 ,076 5 093, 
Miscellaneous Synthetic Plastics and Resin Materials an 297 ,364 374,775 486,132 
GRAND TOTALS 24,911,510 21,592,180 25,371,286 
‘ ,771,791 $20,807,911 430 ,488 510 





117.6% produced by the low-pressure process. 
213.9%, produced by the low pressure process. 
SOURCE: United States Tariff Commission, Chemical Division. 
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ORDER “ALL THREE” 

IN MIXED TRUCKLOADS 
FROM BASIC 
PITTSBURGH CHEMICAL 
AND SAVE! 











When you make Pittsburgh Chemical your ‘“‘one-stop”’ 


source for maleic, fumaric and phthalic, 


you save in several important ways. By ordering mixed carload or truckload lots of two or three 
materials, you save in lower material costs and freight. And, dealing with a single source saves 


you time and paper work. @ Pittsburgh is 
now a basic producer of “all three.”’ Now, 
more than ever before, you can count on uni- 
form, high purity materials, delivered to meet 
your toughest production needs. @ Pittsburgh 
Chemical specializes in service to resin mak- 
ers. Call today and let us demonstrate how 
we can help you! 


Sales Offices: Pittsburgh »* NewYork «+ Nashville 


* Chicago »« 


INDUSTRIAL CHEMICALS DIVISION 


é PITTSBURGH 
(C) CHEMICAL CO. 


GRANT BUILDING PITTSBURGH 19, PA. 


A Subsidiary of PITTSBURGH COKE & CHEMICAL CO. 
Houston « 


Los Angeles + San Francisco 





BRIGHT 


for industrial finishes... plastics 


exceptionally heat stable —excel/ent per. 


CADMIUM R 
PIGMENTS 
Cadmium Lithopones 


Orange Red No. 7O 

Light Red No. 8O 

Medium Light Red No. 9O 
Medium Red No. 100 
Dark Red No. 110 
Maroon No. 120 


BLEED PROOF 


CADMIUM YELLOW 
PIGMENTS 
Cadmium Lithopones 
Primrose No. 2O 
Lemon No. 3O 


Golden No. 40 
SAMPLES AND COLOR FOLDER showing full range of Yellows 
and Reds, CP and Lithopone, will be gladly furnished on request Orange No. 50 


BLEED PROOF 


THE HARSHAW CHEMICAL CoO. Loan 
CLEVELAND 6, OHIO S 
Chicago + Cincinnati « Cleveland « Detroit * Houston +» Los Angeles * Newark « Philadelphia e Pittsburgh — 
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